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(57) Abstract 

Novel proteins having a kinase activity and genes encoding these proteins. Namely, GANP proteins specified by the amino acid 
sequences of SEQ ID NO:l and SEQ ID NO:3 in Sequence Listing each participating in signal conversion of abnormal B cell differentiation 
in the autoimmune state and having a kinase activity; and polynucleotides encoding the same. 
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GANPiSl 

JfcffiV >^IS$iiS«(peripheral lymphoid organs )©JrLJ^^M^ B iMCDrSt^b 
SU c ^<Sfli IgR £ Dli{^££;h,3(Rajewsky, Nature (Lond. ). , 

381:751-758, 1996; Sakaguchi et al., Adv. Immunol. 54:337-392, 1993)„ B 
fflM&ttft&& 48 mmKXftlzmmmm , ) >;*m (PALS) (Rajewsky, Nature 
(Lond.)., 381:751-758, 1996) ©£MH!lfc:ADx nm&O Th fflBSk.<D&m$miz&<. 
ft&(Dfam^mftVMftMM<DS%&mm^*mife-rz> (MacLennan, Annu. Rev. 
Immunol., 12:117-139, 1994; Liuetal., Immunol. Rev. , 156:111-126, 1997) c 

mm izmmztitz b mmit pals <d*mht- mm u & tc u > Matjs-c £ e> (zrs^^ 

£*U 1**(«T> *BJ^«(ziJUT TGCj ^BS1-iJ^A s $)-g>o )#5i5££ft3 
(Han et al., J. Immunol., 155:556-567, 1995; Jacob et al., J. Exp. Med., 
176:679-687, 1992; Kelsoe, Immunity, 4:107-111, 1996)o CO B ififlSlij^Sfc L 

* h ( 4> <l> 3? ififfi J5S ) & <9 > £&£JS»LT3Jia<0aS*lf&ft«-T?feS 
PNA 4 B220 4 slgM'slgD'CD38-£ GC (DBn&mzft&T £ M > h D-tf-^ h- (<f'i>*fflflS) £ 
&£(Kosco-Vilbois et al. , Immunol. Today, 18:225-230, 1997; Kelsoe, Immunol. 
Today, 16:324-326, 1995; Oliver etal., J. Immunol., 158:1108-1115, 1997) e 
■b > r P -9" -< h tt£ * < 7# V - > 7, X ti&^y D r >J > V IKtSOSiftHSJ* 
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% 1**tm*m £ , CD40 CD38 & if© B ffllJOSiS^t^Xtfa*© B MM 
tttf-f r*-T >(D\s*7*-*1&Z&mmi>'?i-Jl£&&VZ (Grayetal., J. 
Exp. Med., 180:141-155, 1994; Foy et ah, J. Exp. Med., 180:157-163, 1994) 0 

Mmmmt uTs xfcfc^y h$fflfl&(Mott ceiis) tm£ti&mnm<DxmmM£L 

T3inaco»«tz$fe^©tt«0^«BllS* I |pl^*nfc(Tar]inton et ah, Eur. J. 
Immunol., 22:531-539, 1992; Jiang etah, J. Immunol., 158:992-997, 1997) e 

iB&&«, mE,/ft&E,<Dmjsmmifittimtt&&v y>m\.z&^xmmzm 

Z. %m&X$>2> (Theofilopoulos, Immunol. Today, 16:90-98, I995) e li^CDg 

(Theofilopoulos et ah, Adv. Immunol., 37:269-290, 1985; 
Okamoto etah, J. Exp. Med., 175:71-79, 1992; Reininger et ah , J. Exp. Med., 
184:853-861, 1996; Theofilopoulos etah, Immunol. Rev., 55:179-216, 1981; 
Watanabe-Fukunaga et ah, Nature (Lond.)., 356:314-317, 1992; Takahashi et 
ah, Cell, 76:969-976, 1994; Shlomchik et ah , Nature (Lond.)., 328:805-811, 
1987) 0 

NZBJRaVNZWfcfct. (NZB xNZW)F, fcLTx IlfeiBMttitfe 

£ SLE *§|^ie;r^»©ififl«)B?l:J;?T^»-5lt 5)^X^5 
(Theofilopoulos et ah, Adv. Immunol., 37:269-290, 1985; Okamoto et ah, 
J. Exp. Med., 175:71-79, 1992; Reininger et ah, J. Exp. Med., 184:853-861, 
1996; Theofilopoulos et ah, Immunol. Rev., 55:179-216, 1981) 0 NZB^v>> 

m&£f£&£(fi}lZBf&£ti (Okamoto etah, J. Exp. Med., 175:71-79, 1992), 
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NZW*v£*tt»fTtt<0gBfcfi«**5*f (Reininger et al., J. Exp. Med., 

184:853-861, 1996) e (NZB x NZW)F, ?h^^X<0 SLEtfffifcfcs Wfc *»£ T flllSStf 

B«BJiafc:Hai1-4^tt©i8fifltJH^CJ:oT5l*jei$n-r^4 
(Theofilopoulos et al., Immunol. Rev., 55:179-216, 1981) 0 NZB^vH7^(i 

B ttlia© i!S €> 3b» ft H » % S% r j6», NZB ^ v ^ c *j It 4 H » B UMtemt <Dft*$) 
^#^XAI2M0Jl£ftTO&^o 

v £ * ® B*0KBKtt-C& £ WEHI-231 ^©JjfflflSrtfiftfl-lcfcr-f S ^ ^ d-^;Ha^ 
*fls«Lfc. Z<DfflMmi£ NZB 5S©itl£ff)«JR£:&LT*5 'J, 29-15 £:ift:gl,£: 

^y^D-tjUAWi,*^ >^»*§«e© gc-b jhbist- #6^1*^1$ ixs^biA 

«»Ttt. GANPt?ilS«:KStft3K-r* IgM ££JBH*B!llS# £ efcftOJMfiWWfc: 

^m^r^<m^nui\ mm^tz cdna 7-0-7 ( gan p 70-7) £sh^ 

> • it-Y in situ) RNA/W 7U £W -fcf- v a >t «t oTs 29-15 ty^D 
— ^Mix<*T&fe£ft2>$g*Kfc:;fcl^T ganp mRNA ©$g3B#it;&DT 3 £ t £fi£I£ L 
tzo *fc, ^©iifi^M^T'fcS GANP fie»A«IBlJ!af(Svart(C»ffi-ra 210kD 
©SBKT-fe^gfeote^SiaSiifi^ SAC3 J:iIII«ltJH|ilt«ll:t»BLfc. 
1a IgM ffifc&Vifi; CD40 ffittT- B mf&ZWi&it LtztZZ, GANP £ S WlClg^ L 
T < fe'0*ft«J«ai]Lfc o £ ft 6 s GANP^GWte, feSgB^ 

&#*R tiJUTRtB *BlII&#<b © ^ ^ ^ ;b tA t r 4 RJslft # & -5 3 #5* 
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-Xtt^^©ft©T5 yi^Asf^D^tL/tT' ^ y SSIE^'J^^^ GANP Ifil 

ganp £mw&nbmm£tiz>o *mMiz&t)^ ± 

IS GANP^&ffXJi GANP = ^ ^IB3?iJO±S^ -£<Dgfl#IB?!J t LT 

SU^H^^te, ^^BJJCcfct). iutB© GANP ISfXIi GANP f IISUj 

Vom&O GANP KtS DNA T'fe Olfl^i&^T^f 

•SMfc-T DNA ##3; LUo H&$?£ 'J 7 £ KOWi, iB^J^CDlB^J 

#-^2 ( ^^^b5^ CD GANP m Si* - h'TZ DNA iB?U) £ &iB?'JS-f 4 (t 
h Eli <9 GANP ^ S ® £ 3 - K -f £ DNA IB3*J ) I' mffi $ ti tz IB*] lz <fc »;> ^ £ 

fBtt©«ISie?U2&»e>fc* DNA lWd:fb®H69Lffilb4feMC!)^ p DNA 
KS/P-ri: LTs«i?US»&>© cDNA 7^ 75 'J-A»6»7D-7i:M 
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?' U ?<< Xt§ cDNA £SXf#f £ £t£#ilffi 2 ftZolfc cDNA <D&$1± GANP igfe^ 
J; (9 > S5 & (c «t 0 W £> ^/c cDNA # ft# D — K f £> GANP g 6 
*«W0»J©Hj6j&»f>tt, GANP Mfifrxii GANP g&5eW£KSttT*£M*:# 

El 1 ti.IEmv^^OPP tc&tt-S 29-15*lHBJ3SO^ai*^Lfc3i:ST-feSo29-15 
mAb ALP tA^ y Y Ig J/Wfcffl^TsPP CoutMilfbf StlMi&ilL 

fee Ri^$ffljj@<i, --<^^-7';u-alp ai»?£*rstfjfefR*sca3Ru imnift 

6lfte*fT-5/S«>{C WM-|±f^-^>tri;B220mAbX{±t*^-^>m IgD mAb (WT 
n*»T'^?>{ZjftfeLs DAB^O'HRP-* h U7h7ty>tioI^^-&fc. 
HI 2 (is SRBC ftjSfbvH?*© GC 29-15 + $fflJ3S©itiJl^^L^¥K 
iEmBALB/c ^v^^lt 12 BBflfc 4 HI SRBC U I#il1ZJtt-£^ v 

h*S/»J >T-Ifefef £*>s EI 1 tmffi*ftm&mb¥%k&T-ffl^tzo 29-15 mAb 

-r-^feufe^izjib^i-rs^s lEmRu sue ^.m<t balb/c ^v^^cd^^-^^ 

0 3lt SRBC &g{bvt>*© 'GCfKJgKdsJta 29-15 4 $fflSa©mJl<fe^tfc¥^ 
t $> 4 o GC fWtft<0-KJ>f * r «*4 1 ^ffi j £ IBI6 L tzM * <D& t *l<^£rfc>-£ T PNAs 
JniBrdUSl>' 29-15 mAbT&feLfco ±& L ©¥S(i GC ffi®, (GC) Stf 4><fr&lMlR 
<CA) ©^v h^r^ij >jfefe£**U *i*t©2§^& 29-15 4 PNA + *flll!a*JSr = fe^ 
££7fN-f o Tlftte 29-15 4 PNA + ^fl§£EIPLfc&CDT-&3o 

H4(is iS*ffiffilRlv«>^©^W««*St:d3*tS GANP dense4 ^fl§c7)^5ji£7fsL 
fcfm^P BALB/c^s NOD^s NZB ^ s (NZB x NZW)F, 3R % BXSB MRL/lpr 

^©^^6« v ^ * ©jbwa* e> raw- $ nm l fc 0 ±t <z> v * t±£a 6-8 iaHTfie 
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mLtzo 29-15 mAbt-JfteLfc GANP^flD/iSte. NZB (NZB x NZW)F, JR, MRL/lpr 
^ & V BXSB ^ 6D#JW« t3 £B39K L it • 

SBAJSffilPl^^^O^WffllliRSRtiSl** GANP dc, '"%«®#gJj|£7fxL 
t¥ST'fc§c JK»fR*S©LNi»Jt«: 29-15 mAbT-JfteLfeo GANP dense4 iiTO&, S 
»©NZB*-?£;* (10 EW) MRL/lpr IRv£* (8j®8$) (D&ffiLH iziUML 

tZo 

mSti. £Bfc««|q)^'>;*K::J3tt3 GANP denst Mfflflg©^mr5(t^^Lfe¥»T- 
ife§o jfefclSNZB *"e<>;* (8 AM) fcfMBlLfco TmcDK^O-m 

tm^t>itX 29-15 mAb &m^T&&mmfc¥1fi&ffi&nmLft'MM2QsPM 0 

milt. g3&£ffl|q|'7 £ GANP dens "|fflflS©^0-di(t^^L^:¥ST- 

tm^to-^X 29-15 mAb fcffl^Tft««ttfb¥W#WS*;SfiLfc : in IgM, tfL 
Syndecan-K Jri BrdU mAb 0 

EI8ttx PAS SsfetCjL-aT NZB ffi fcSMiS^E y h fflm*m t fc¥Stfe 

So 

El 912, vr>^. GANP MSMcDJtJgT' 5. y@tl£?'J£ 1 S:^ail3T*^UfcElT&So 
Ell 0£U GANP geH©«tit*^UfcElTfe5o m$>. S/T rich region: Hz 
U >/ I- U^-->^gS^pI^ SAC3 homology region: SAC3 4§P$ftiL nuclear 
localization signal : mmmt\y^±)^^mlT 0 4o©LXXLL **—7&&&+ 
■ho 

m 1 1 ganp > • it^-^o- RNA >\4 7'V -tf— a >0*§JR£ 

^bfe?»T»4. SRBCjfc^ ^fc&BALB/cJS. XV NZB 2R v ©ME^tf" 
£ ganp /Vft^^rD-^fflUt^^ 7*'J y KJgfiR* -tffco 13* > £fl$flfl 
« (WP), ^MfSfol (RP) &VGC«i* (GC) S^1"o NZB ^^">^©#J»«« 
J$ £ GANP dense *iSfflJ}&#!£#) t, tlfe o 

Hll 2fct. GANP Ifil^MWitD'i'x^^ >7'D y r-T#rrLfc*£««:i5* 
LfcEltfei. GANPgSHIi. WEHl-231 ^M©$fiBflS^^ljsra^l]T-^-r 
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*> 210RD CDm&mt LZtik&Zfttzo 

il 311 IE^BALB/c ^7-)7®«$iaB *fflll§£, ^*migMtfCffc (lO^g/nl) 
SVfii CD40mAb (10/zg/ml) ©F(ab"),T' j/L GANP mAb f^fe L 

HI 4 11 }a GANP 9t^m%m SfflUT [y-"P]-ATP ©SJETT 10^-0 • 

SDS-PAGE (C «fc £#«©&, ^-F7^^77^-C «fc oT»Hl Lfco GANP © 'J 
>BMb**EPT?^U (DA), U >«Hb GANP 1610*^^75 yK^fftivL 
fc (ID. 

HI 1 5 il GANP S6^©^til^7fx Lfel2lT-fe'5ollI4 , sSAC3 &J;t>-Map80 

tmrnuffiisS,. mm&itMm (nlssk ^j^n-ou K-3-f;ufw«%^r 0 

4 -OCD LXXLL 7$it^to 

Ell6fl RT-PCR7>tff©JS^$r^-ro > tf h p -£-©#[- -RVtfi- 
CD 4 0 -jfciJ^BftBflgtC&ttS ganpmRN A©;Stt<b* s ^£nT^-2>oHPRT £zj 

Stztem®. (£) LfeiSBlj&^eaSMLx mGANPfcgEfcfc»£fl-l,fco ^>b'hD^ 
* — ■ eSJ&tt [r- 32 P] ATP©#£T<C;feUT 1 Ofrmm, GANP(42-23)&jg 

it^^ffl^-c^ofeo^s^© 1 ; >mt& sds-page \z*— v^v^y^ 

7-f-(:<totMLfe 0 £Epj± U >BMb£ft& GANP ©l£S£^To 

Ell 8il GANP CM 3 CttlW^SmtEt WEHI-231 fr6©*fflfl§ 
^g?^^Jrt-G S T\ tft- GANP (42-23), $tlifi-MCM3 AbT^«L 
feo SDS-PAGE T#SSi&, iei5tMr*S)i: «fc U J7lMCM3-Ab£ 

mi 9 11 GANP fcM CM 3 ©ifeSa«J#^*^-rET&.|>o WEHI-231 «fflflSjS»«5 
/^©tft-G S T\ in -GANP( 42-23 )i> iVtt-MCM 3 <%gEtft|5$^£ >t'hn 
^rt-t'Tyt-fCftLf;, M^-tf-^JfiLfl (NR S) fctft-MCM 3 Ab©fc 
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&(DZ3> h o-jitLXmi^tzo 7 %SDS-PAGE T?#K Ltz a GANP & 4Z>*M 

14, 210-kDa <E>^> K© V 8 y f > |e] - CD tfj — > £^ Lfco 3 

El 2 0<4,*a-MCM 3 AbtJn-CR lmAbifcttPNAi:OZlSftfeS 
ff o * ^ r El T- & 5 o M C M 3 <D #63S 14 G C IRtfcT fStt-f b * tl £ a 

El 2 lt4,t h GANPSSHOlt^T^y'Kiil^JS 1 A^flllSBT-^LfcElTftSo 
El 2 2(4, t hM^ffl^TF I SHSia^Th h ganp tMap80^v 

—efStt «t D^aN-»t&n*o*«^t «t osteins ganp 

l^M L < 14 1 -20 fl, L<{4 1 ~10flS, f^Jf^Klil 

^tiJ GANPaejlfcltJII^tl^tRjfie*^-— b*fg«E&*-r-5o -n^o GANP 

mn, ganp gesxa ganp g£9£H®?£i£ k^-t >t4, M®7<yi5is 

fc^T-SSo #$gBJ3fc4. DJI^nidJiMrf K14, GANP SSJI&t/ GANP & 
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'j ^ r?- k £ £i5#ie?y i: l t # tf *■ u ^ r ^ k T- t) s ganp msntmnmizm 

GANP 3BJtXfcfc GANP MSGS!©^ y $IB?iJ©£g£ *©W^E5U t LT# 

J; &Jg#£*i£*'J2£ I/**- Kfci x DNA RNA ©<5A\ DNA Xli 
RNA IcfbSMfcfifiiSJteLfcjtf'J** Utf?- KST^TSSUTUi. #W*ffl»tC;fe 

K © ttfl 0'J s ± 12 © GANP 3 3 H X ti GANP £ Ji 3 6 H * n - K T 3 DNA X fcfc RNA 
T&^o *#BM©#y 7 £ U^T^ K©55r'J©$l(£> 7>^-b <) jz 9 U 

iteOT©»ifi&fijffl lx, * >j ? $ is*?- f <h zimz tttz* v ^y?- k© 

fiP©taaS&fi!i©MI»©«St:BJftr 4 c £:#T- # a d h {i^a#{zji]JPT"fe-5)o 
U£#oT^ ##BBJ3©*y Kfcfct. GANP HS^XU: GANP fulfil 

£3 — KtS±t©^ 'j \ttfQ<g$ixho ##gBJ©$?3; L^ilfc^© 

W4: LTsiEyy^©iE3?iJ#-^2 GANP Ifig|3- Ktilfi?* 

ttn U * fciB?"J#-«§ 4 IC t h &&© GANP 3aK£=3 — L fee & 

&s ganp ^iai©r ^ ^^iB?'Jtt> Kra«{5^©JMSByij 

A^^^rs^ h^pj^Tfe^o WAK, »7d^7A ({WAtf, MacV 
e c t o r ^-^hv>>r^ -h MiWL) ^Genetix (V7h 

#$6HJ3©*&ffl£fci\ GANP^SS^n- Hti^'J^^Ut?- K©7->^-te>* 
SJ©^ie?iJ*^^aT>5 L -b>^* 'J * £ K^t>'-?©If#^* s S^^n 
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iM&ftfoZo my>?-*>Ztf>)??\sX?'\ t l$, GANP 161^3- Kf£tf U 
7 7 u*?- KtoW 7*U ^ XT S^fctf^JftfeT&tK ■efttf/W 7"U NXt 

t:7>?^>^t:'j7^ U*?- K£Slt>&£-t2\ GANP 8aM©££fifc£PSg-*-* 
12 *KJM± 30 ISWT> » * L < 15 JMW± 25 illWTv «t D 

^■fe>^ RNATfeSo #^**^<Z>* 'J 7 7 U*7- Hi: UTtt, fW*«, 
^-^7^-^ — hg^7 *77;t D^^j-Ji— hSJfc^©* U 7 7 Kfc^tf £ 

^©j&2*te£i£lt1--sc: Ll^o $«W©7 >7* U 7 7 

K^l^tDlgjlWCOOT RN A<DJl— 7*SEJ$tZ/W 7U 7*^ Xt4 
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tt, |g|«S^tts *Qlfla^5@^. *Sl§r;fr©'J>fc < fcfc-#Ktoe>ixfc8##i: UT, 
i'l/^h'Coi^lt fb^fl»m*ttfflOT^t«Ta*s GANP K 

-r* dna zmmt-tz ?cRmz± oBtitr a ztz. **)i<7*z 

n> ittttfuzx DKifi-raci fc#-e*a. £©»^cfcj\ fc#i!>j^£M-<* 

— «f*ffll^fc HPLCi£(zJ; t)Jfil*i-rsc t^RjeitfeSo 

^^SBJ© GANP I6f $3 - Kt-S^'J?^!/^ K**©7>f"fe >7tf U ? 

U^"^ K)Tft5#U 7 9 U*?- Dii¥L£g9M&g> cDNA 7^7'? *) — frb GANP 
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>ft>7^'J7i'b*f K) fcjU GANP Ifif^n- KT3 DNA £ cDNA 5 7* 
2;£sMnJ3© GANP KlTS*' 'J 7 £ l/*?- Kg L < li^CDT >^ 

-i?>x*';7 * uti-^ h\ xtt^ne>©-si3T-^^^'j 7 ^ Y^y'n-r 

t LX.&m$i&&<D mRNA l:ooty-it'>7'D y 7" 'J -b? — .> 3 

?f 7C:£ t cfc 9, GANP ilfc^S*© mRNA #&51 LT 1^ JE^TC £#qj 
tfeT"feSo e ?>fZ 12 Ji^OJg^fr^&S^'J 7 V h'ltrii U ^ ^ — -fc? • ^ ^ 

->■ 'J7^ya> (PCR)or7-< v-i: ITfflh^It^fl, PCR £ =t 9 GANP 

tSCi:^ GANPH£fftf>tt;-I©-gl5£^ P-->^-r?>^ h#T£3<, 

t£7*D — 7'£fl§<^£77 } ) — ->?lz&i^T&mTZ> cDNA -"W 7*5 'J -<h L 
Tte. mRNA *>£f1=I^n£&©7bW£ U<tefflT"£3<, CI <-><£) cDNA 7 ^7*7 

u— >^'A-y->7 - u >7'(z j; tJiiiK^nfc— so cdna z&mount-t 

<fc -"5 o 

bus BT- f# GANP j§ fc ^ £: ^ -i 7' <j X 1" £ cDNA £ ^ & ^< 7 * — ( #ij £ fcf s 
pGEX-4T-1^7*-) C^ALti, ?t£ (#'J;U£\ AflUS) icilAir 

ft iz m%. $ ax& i > a*, is±©aj8i t js t t att® ^Jiffl ^ * * - £ M4R l t jb v a 

h*'aJt6T-fe^o j&£i:LTtts *MS3*<Z)fflli&£it* IIS, X»tt%«MS<0 

mu&fazm&xmitiftizm&ztiT, Bmmizwm^mteJ5m±\,^?tit>&m 

*%W<D GANP il fc^ * m A L ft* Jf &&f* * tt* L T it fe^ DNA 0Dtg*lX ttS 
aK©$6&£?"ffo-B\ GANP St3K*8!lii-r-5Cl t^RjfifeTfeSo ^KlEIA^OtK 
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t ganp HSjifcMfcsiitfsc: tti i -QiiZZ'$>2> 0 fflmzmte?*mA-rzzfe 

h. LT, lib*^y^AS> 'J^i?y3>S, 7Dh77^h», jUH 

r^-^D7K77^-, 7D?h7t-A-»7'ft, ii^nTh^7 7-f 

-*£s RVMm? p v h^'77^ -&&££5M3i^LTfT;U;i'J;^o GANP 

91 &lf£n- K-r^itfE^^fflUSC: k<c GANP £figeif£|5]*lt::S^£ 

GANP I^IXIi GANP ^lifilli, ffecD^U^r-?- K i: 014^^7'^ 

as^n^o m-^-r^^n--*)^y^\' commits izm^tiui^K mziz, m 
j&ftmx*vim~r2>i<>y±}i''<73- Ftzzzm? %z t&-cg%o z<DXotam 

ganp ganp £mm&mzm&?2>m&izte, i^iai^T-D^i/? 

m? m&n^L< i± ganp tnai, 

K^ffl^iv ganp m&nxiz GANP ^J^eM£SS!8T&^*£g^l-r&;:£:# 

t-n. *^B^cD^(i, mimmmz ganp Meitxte ganp ^nastM 
ganp sa«xi* ganp gmmsnzmm-t z> z. $*z?>7a ? 

EL ISA (OTAK FACS T-©8!l£) «*£ <fc t) fit 88 "T * Z tti^m 
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T-fc>2>o MHtlt GANP SajfXtt GANP g:ase?fCD{5*». ^tL^O- 

4>J:^ 0 ganp leixa ganp *»aejto-flJtt87$ ^»»«wJ:T-ftac 

(^Antibodies, A Laboratory Manual j (Cold Spring Harbor Laboratory Press, 
1988) 1 61). *«W0tt*i:LT, JniR!fti*:SJteJStt**-r*tt#©7 

> h^** 5ttfl:*ffllN*c: £: °TtlT-$>5o *^B^CD GANP ISi 

Xfct GANP MSS»tt.ta<**ffl^*^SfeXtttn;<*i:B#3R*ffl^a^^«t^tcJ; 

^mai i : v ^ ^ ganp ae^?© * □ - - > i7 ztmnmrn 

( 1 ) MmRVft&ib 

lALh/c m^bX&Tf Levis y h lis (Seac Yoshitomi Ltd. ) 

( IB 158) £ tJBgALfco NZB^, NZW^ (NZB x NZW)F, ^ v * (75i§^ 
MRL/lpr (8ii§^ AX) Stf BXSB ^^) J± s □ 

SLC (ftfQ) J;DAf Lto iiiiS© NZB (10 3 8*. AX) ti N 

»± («35£*¥E3efflS % £S3M£M) «tD#IW^fc. NOD^v^^ (7 311$, 
**) tt, «««-W± (^BSX^E^ffl, ffcf*£3Hfc¥«m) J: D Hfltfflufc. 
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vrnum (ukjuxtx vmtm> -nutumft®. Ltz* ft$us brum 

5l>vwx;i/i (PP) ©«JJt«**f^«lUfeo 
( 2 ) SifflJIS&tf 

BALB/c m^t?X(Df&1ti& B iHBfla^BJESBCDii 0 (Nomura et al . , Immunol. Lett., 
45:195-203, 1995) ig$Ii*-ferfc 0 C©«MS£-BMb#*£ 5%^tK 
*-4>37°CT-, f^rS-ftFCS (*B#S^**5££*j\ *Bg) 10%. L-?";b*$;> 

(Biowhittekers T^'J^-^U— KJN Walkersville) 5mM. ^.n>>"J> 
lOOU/mh 7M/7'h7^i/> lOOx/g/mh at/ 2-ME 50/^M SStf RPMI-1640J& 
% (Gibco-BRLs K-f V ■ Gaithersburg) T-iSttLfco 

(3) 29-15 ?n-j~)ltKfc (WT, r 29-15mAbj h^To) ©6£aZ1 
(BALB/c x NZBjF^v^J; S^fafc^Tfit&Lfcv^;*© B *fflflS^#tT- 
* & WEHI-231 mtC*t-f-2> mAb BE#S (Kuwahara et al., J. Immunol., 
152:2742-2752, 1994) (D^mz TftWl Ltz 0 ffimzmBMT Z> t , Kn£>©7? 
ffi (Sakaguchi et al., EMB0 (Eur. Mol. Biol. Organ.) J., 5:2139-2147, 1986) 
£«fct>, slgM + slgD 4 B220 4 £WTS WEHI-231 ^©SBilSiSJKift** IWB 

tSt4«"J©^#aETx M»U (PBS) Ic^ltML 

feodCD«fflfla^®|^%ft^:7D-r > h7-ya/0 h (CPA) (Difco Laboratories, 
TV • 5S/*>Wf hD-f r) tBaBUT Lewis £-7 v h©J£©^iat4't4S 
4Ltv^^^^^l:b, ^%±y □ W > h 7 Y (1FA) (Difco 

Laboratories) tKSLT 4 B 1 1 8 B S fcili&D&JSE* Z @fT ofco 9 BgL J3£ 

K— TOfifciu HAT** (Gibco-BRL) ©iBiR, ZWW7*'j Y — u — XO U 
£ d — > & s EJj&cDii^fr-ofc (Kuwahara et al., J. Immunol., 
152:2742-2752, 1994)o fcft*Ittfl:*tt##f 'J >^t»*fflia£&£lT 3 
29-15 mAb SMiRLfc* 

( 4 ) fittt&VISli 
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m.mmm Lit* 0 Zum&(D F(ab'), ( ICN Pharmaceutical , Inc. , 

y v jj • ] ) ? *)\s-tm^xs> ^xj-^m-sv-i-ymmm (pna) 

(Vector Laboratories, Inc.. 'J t) • t) 'J 7 * Jl — TiW^—V y>7 — A), 
L';*^ CD35mAb(PharMingen, San Diego, CA), 7 > ;U±? 0^77 r 9 — 

(ALP),^^^^^^ -y h IgAb(#59301, ICN), H R Pfcliiir-^'tfi^ y h IgAb(ICN), 
H R P hU7l>7t^> (Kirkegaard & Perry Laboratories, Inc., 

Gaitherburg, MD), ALP *£^*'£ri;v ^ 7. IgAb (Sigma Chemicals Co. , St. Louis, 
MI), FITC*^-^*^ v h/cmAb (ICN), PE B220mAb (PhaMingen), 

^ ct I>* ALP *S -V 3-' fa £ V- IgAb(Zymed Laboratories Inc., South San 
Francisco, CA) l«ALf;^^ffl^f:. tfi B220 (RA3-6B2), Jfi/i (AM/3) R 
TISK6 (CS/15) &fc;<Db:;*^>*£<& mAb !£, Msffi^MTfl^ L£» #t CD40 mAb 
(LB429) &MSfiff3E^T-&i:£ L£ (Nomura et al . , Immunol. Lett., 45:195-203, 
1995) 0 AM/3 J&U CS/15 tfVW 7* >) h'-v&, H^M^t«± (feMMA^, & 
j^liM) cfc S*it*Jji^£o t*2T^>if£i§r#L Syndecan-1 te, 7^-5>Y> 
(PharMingen) {T * <) t> ■ t> V 7 irfr- T^W \y=r << ) J; t> ffi X L tz o tK BrdU 
mAb -/#A7 K -5 • h 'J— X • 1 ) K 7- y K (Novocastra Laboratories, 

Ltd.) (f *"'J* • -D.-—hv7,)\s) XbA^Ltzo ->it^mv-j7X MCM3/P1 Ab 
It^miZ^m^nxi^ (Kimura,Hflfj, 1994, EMBO J. 13, 4311-4320) o 

(5) &mmit& 

ft&mmt BIIS©i® Vmmistz (Ezaki et al., Arch. Histol. 
Cytol., 58:104-115, 1995; Yamanouchi etal., Eur. J. Immunol., 28:696-707, 
1998) 0 WimzmBflTZ BALB/c NZB 3%, (NZB x NZW)F, If,, NOD ^, BXSB 
MRL/lpr ^t>7 X 9WI&L£:ffjiftf§t£, OCMbi^ (V-Ob* • ^ > 
n— tfL-— x if h* (Miles Inc.), 7^ 'J ±> • J >^"V Tj-j\\x.)\,>? >\— V) <P 

ic^m^t^c ^(c^^-r K^'^^^r-fe io ^nam^u m^x PBS 

T 15^PEgS7KfPL7!zo *7<f K^'5*£ 29-15 mAb ii^tz 60 frFSJ 3.^- 
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r U PBS T^(HliJt?f L/fco ^JU* r*— - IflS^^ftt^ y r lg ttft 

(ALP-i/t^ y h Igs D^#-Sf 5930K I CN Pharmaceutical, Inc.) ii&tli' 

^>7^_. (Vector Laboratories) L fc 0 

-&m&(Dti&>, 7.7^ K7'^7£ t X mm mAb ? 7-' << yi/i. 

^JU#* > *'--fcf (HEP) |^^l^7F7ty> (Kirkegaard & Perry 
Laboratories, Inc., 7* 'J * • t U — 7 > KM, #-f It — 7M-— 7') i:±tiz-Y 
>*ji-< — h LfeoP-v^^UTS ;7^>«> (DAB, IqHZ'ft^SJf^p.ff, J»*) 
T"Sif£L&?g, 156^;u^;uT;i/^t K •PBSjg«ite<ISLft e £f*F*) 

(in vivo) TrS$g&ifM£ UX *«BBfla* tftifj-r «>(z N Sgg*fiRair4 1 
B^^Btltz BrdU (Sigma Chemicals Co., 7* ±> • 5 X— 'J-JM, -fe > l-JU-'fT,) 
*t*Ml*li±i*Lfco DNA^/#£*T^TU3*fflJ§§&, tit BrdU mAb ALP SB^df 
S"?^^ IgJnW* (Sigma Chemicals Co.) t^feti £ t IZ X -sTt&fcli Is ^7 
* — • b y KT-JJ^L/z (Matsunoetal., Cell Tissue Res., 257:459-470, 1989)o 
!3^My^7 (PAS) ^fe^gtfg (Jiang et al, J. Immunol., 158:992-997, 
1997) ©ilDI«Lt. M±T7^7r y ?7(Aquatex) (E. Merck, M 2> • 
^*;i/Af> j. * >y r ) T-^"7> r L£„ 

(6) Agtll ^7 7 — L/t cDNA©^:7D — - >7' 
20mM IPTG tc^#)*gU£— h Dt^p-^ 7 -i )V$> —(Schleicher and Schuell, 
My ■ ^>Ai/a^y h) ±IZM&* >;^7*mLtzm, 29-15 mAb GD±jg£ 
MLT, v^XJ$Ms WEHI-231 «fflJJSSt>-A20 «1II8*» & <Z> nRHA T 

cDNA 7^ 77 'J— £7 7 U-->7'L/c (Inui etal., J. Immunol., 
154:2714-2723, 1995)=, 7 7 7b - r £ 42°CT* 4 B$IH«r > + a^-y 3 >U 

h *7 ;i/^--C-aUs^F & t 37°CT4l^ia-r >^ri^-^s > Ltzo 
7 -f Jlf-ZW&mnm (Tween 20 0.1%^#PBS) f31^U 7d^J| 
Sn£(0. l%Tween20 PBS, 5%fl#fl£&*g|?L) *T 1 D$ia7*D y 7 u <klz 29-15 
■Abfc&fc-f >^jl-<- |> Lfc 0 ,2S lT'ffii8Lfc tyisjft? y b Igta^CAmersham, 
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ttOS/S^UfcfcttJLfco MO cDNA 7 □ y^i7 t LTt' y^T" 

K£=J- Ft^Ct^t-^l) 280bp cDlfTtte^LT^fco 280bp 
(DmftZI&mLT, J;DfiOcDNA £ a-y^m® WEHI-231cDNA ^ 7*7 'J— 
felUlStLfc. -&cDNA 7 d — >CD 4.9kb ©BrJ+BU ^H© 4.5kb M — 7 # > U - 
r-V >^7b-A^3-FLto 5'E3«J*i**-r*3t«>K:, 5'-RACE v££*U 

ffl L7t Gibco-BRL*t© race h Lfeo 
(7) mmWfr±(D-( > -it-T^-i • RNA;W7 p 'J*'-f -fc?--> 3 > 
W > - tr-f ?-j.-RNA ;W r'J H-'>3 >%B%n (Kondo et al., Blood, 
80:2044-2051, 1992) ©at)3t«ILfco ><7 7 -f >SimS: v5 ><ft Lfc^v 

^5"^— >"r«RJ«Lfcganp 280bp M *'7D-7^gl Lt^'f 7*'j 7W -tf — i> 3 

50'CT- 16 USIfflSlfliLjfco X^-T K*'5*£ TNE Mffitfi (lOmM h 
[pH7.6], 500mM V 'J ImM EDTA) "TREK 37'CT-ifcf* LfcgL 2xS 

t>V^{±0.2xSSCig^T-50TT'^^Lfcom^3^i>y->m^^^ffiLoo, 
ALP Sl0$STT-%fe^tfco 
( 8 ) GST-cDNA >M^&l>*SU©i7i GANP mAb 

gamp cD-gB (is?'jgt©ies*j#^ i izmmcoT zsmnma 679-1028 #©7* ^ 

^3-K-TSganp cDNABft;t£ pGEX-4T-l ^77- (Pharmacia Biotech, 
7*.* >J£ • -jl — ^-v — i^— MPiscatavay) tiALft. mt&ZT'^X I Fi*± 
T(DWARVif£&lz^\,^TCDl)Mmmin&feT'mmLtzo GST-GANP »^*>^ 
7(is Wft>t77D-7 (Pharmacia) io^ A 7 o v h 7*5 7 -f — C<fc 
otv gE$6 (Inui et al. , J. Immunol. , 154:2714-2723, 1995) Oil!) fl?3¥ Lfco 
42-43 kt>* L fem GANP mAb fcfc s ±izB© <fc 7 K h lzj$V > si? <Dft 

felzX^TffiiLLtzo 
(9) -j?x7^>7'P y b&tir 
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(Kuwahara et al. , Int. Immunol., 8:1273-1285, 1996) ©ii »? L£ 0 5,000 
75m<DtBM&& 1ml (O TNE $ffiftgfjtt (lOmM r U *Jggf[pH7.8h 150mM Hfb^- h U 
ImM EDTAn 1%NP-40s 0.02%NaN 3 ) T;ML, SDS-PAGE (7%) 

5%^W"f 3 PBS-Tween 20 T'7^^-^/D y £ L, #i GANP mAb 60 # 

H-f >*i^- h Lfeo PBS-Tween20 TfttElifci* LfcSU 7 w >>b*-£ HRP 
•V^r&l^y b Ig (ICN Pharmaceutical, Inc.) t&lz 30 ^na-f jl^k— h l 
fco ECL t&tB^ y h (Amersham) ^ffllt^tt, 

do) mm&ftmit 

(Schriber et al., Nucleic Acids Res., 17:6419, 1989) co 
iit>#«ILfco WEHI-231 TBS Tifc^U ^ U y h £» SJr£ A (lOmM 

HEPES[pH 7.9], lOmMSKb* 'J £ A, 0. ImM EDTA> O.lmMEGTA. ImMDTT, 0.5mMPMSF) 
4>fc?i8SaBU 7k±X' 15 flflfl-f h L, NP-40 l%fc&3J; 

U h C(20nMHEPES[pH 7.9], 0.4MHfb^ h U-^A. ImM EDTA, 

ImMEGTA, ImM DTT, ImM PMSF) ICS«»U m>tofrMLtz<> ±«£tt#® LT 
-80°CT-iIi^Lfco 

( 1 1 ) -T > • fcf h pcd^t^-— b*SJC&SV*^*7' 5. yK^iir 
-T >• tf h DTO + t- eKJfa'Sfc*Si*l5&*fflo-CBE« (Kuwahara etal., J. 
Immunol., 152:2742-2752, 1994) cDii t> HAS Lfco fl$ffi| B #fflJB§<£:gJ£$g (Nomura et 
al., Immunol. Lett., 45:195-203, 1995) ©^SC.toti^Lfco B ffllli3fcm 
$8 (Nomura et al., Immunol. Lett., 45:195-203, 1995) Oil t> » -i > • t'hD 
T-^^m IgM ^Sl^m CD40mAb (LB429) © F(abO,#i@T 48 B^nJfflLfc. til 
fl§£lfi«>Ti*i#Lfc&, TNE&8?*fSI«T'ig#PU tfiGANPmAb (42-23) T*&fii* 
*£-efco &^«m^<i[y- 32 P]-ATP (Amersham) ti±iz-C h £fc 

IWt4*i»UifcSaK£ SDS-PAGE (7%) Sffll^^h7^^7^-fM 
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L fcoGANP lzttmT2>^> Y*&tikf)\s± D»UfcoSDS 4W^SLfe^ 
*UH<fcLfc^;u* TPCK- h 'J 7'v> (Sigma Chemicals Co.) IZ J; oT 37°CT'-B£ 
i^ifbLrco K3*4tt 6N *»T iOTk^H TLC (E. Merck) ±-e«SW§cflfrLfco 

H<£ tiltW&noV 8VJm^y V>in*Wm<D&r) iz'n^tz (Kuvahara, K. , 
ffex 1994, J. Immunol . 152:2742-2752) 0 

(12) tilll&H&& 

*BMS£ 2.5%;t7^j^7Jl/Tt K • PBS S*fcT-E3t U zk± 70%x^ 
£ 1 H#S8$g$8fl:Lfco *fflJ§S£ 29-15 mAb&tt'FITClj^v y h«-mAbh±t 

t -f > jj. y< — h L it o taf* £ x FACScan 7 D — ^ h ^ h U - 
(Becton-Dickinsoru 'J* • *'J7*;1/Z7ffl7^>f >b"a-) T^H/rL 

(13) A3Stt»-^oi^^>^D v Ifrffi 

±sb(io) &mM<frWibT'mtzm&m*, 7dt^ >G-t77 d— xtm 

*^:bi±TffiGANPmAb U S D S - P A G E T-#4ff t fco £ 

X ^^>7"D h 7 — ££a GANPmAb h -i V^ji^— h L, &t^T* HRP-#t- 

5 y h Ig t-f >*^ — h Lfeo SHfettE C LtftitS^ry h (Amersham) ^fljnt 

(14) &4E3f:&% PCR (RT-PCR) 

TRIS0L(Gibco BRL, Rockville, MD)*ffll^Tfc*Bifffljrefr&M«Lfc±RN A 
(=&^ lvg)& Superscript(GibcoBRL)£flH>£ cDNA^ (1 00^/1^ 
ft) Ofc«)0«Ii:LTffl^t, P CRJfit@{i N Taq-Gold(Perkin-Elmer, Foster, 
CA)*JctVganp HPRK^bb)©^^©^-^^ v — (Han,S.,ffesl996. Science. 

274:2094-2097) t^fflUT, «■ c D N A®m 2 a 1 «ffll>Tfrofc. ganp 
$9 ft 5' -CCGTGGGATGACATCATCAC-3' (7*7- K7"7>f 7-) (KaiftOKEJM 
5) *S«tV 5'-CATGTCCACCATCTCCAGCA-3' ( 'J 77 ■< v-) (12^11 SOfiE^J 

S-3 6) t«tt)i««^nfco 
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(i) >j >jm& t g£.&tt& m?iAm<Dnm 

-t&fHtlKmZt&mirZaAb ZftMLtzo BALB/c 8% v£ >^m^lZ 
•pl^Ts 29-15 mAb L fc&^*flm^##rT'ttx #W+©$eg|8:8*tti£ 

Rfc*H (El Do *IDSa«m B220 mAb T'fe D * tt IgD mAb T tt Bite T' 

$(©£#>£. PP *©BJ3B#& GC t&iz-fr') Wt«ttJ8a£#Afco 

fcy^Jftifcl* (SRBC) ic J: *ft*E4l» fcT^ 12 BIMl*j£M*tc U > 

'mtiimtwrngtitzo m.m&.mtiz&-?x. pp © gc izmz.x. ««avu> 
^®5©gc ««td3i%-r* 29-i5 + ;iifflfla^m?aLfc (1212)0 29-15 trufui gc ©*fflji§ 

tft-ilSlLt^*:, lift 'J >/<«*JK©l*iSfc:j3tvt 29-15**fflflS©g|3Ea^£ £ 
C^|/fbfci:d5s l$«^©PNA t GC-B!NBI}a* J 29-15mAb tzHttT'fet)x -35* 
BrdU mAb (ZiiPSt^T'feofc (IU3)o IWttfRt^ 29-15 mil©^I^«v 

©si3sst± gc-b mm<DW%.&mt-WLi,T& v.Tx-izm^tzjL-oiz 29-15 si 

© TGANPj fcO-5£©&ttf:f£:&oT^&o 
( 2 ) ge<fejg<bllq] NZB ^v£*©^W«i««t;:j3l*a GANP de " se4 B *8JJJS©i±tf3 
-f>- £#©*!|jtt#&u«^ IES^£;Uil$iE©^J§Sm$T^h^*GANP 4 B 
ilfl3£&5j!L&^#, BALB/c l& (ffl2) RXf C57BL/6 ^©gfcM^Tfci GANP 

&tK #a©B*MSi:tiiE&*»fc:3fcao LA»U £»©NZB S*vii7* (83®g*) 

zcDGMF^mmit, ftm<Dte\,^m®mwmm®xs?*izmi}QLti m 

4)o J3U®iBfcigffi|q]V NZW&T'Uu 5~12^8$lC:fc^T#PfiiT'fcJ: 
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mp^mMZftmLxi^ufr^fztiK ass^^^^i^-y-x-festNZB x nzw)f, 

m cd i e m isi v o * & mm iz & i > t GANP de,,s,!, ^M & s m iz mn % & § & z 
fapSLtzo m?' kn "<mm&, bxsb mRumi/ipr &<Df&mizmm?2>tiK 
mm&te^ftm (spf) (DmrnommcD nzw ^&vnod ^£*-efct§i^&tBijm 
m>tbbtitefr-otzo mp^mmtmiscDfflizmmx'ZZkoizte ^^lac 

€i£©NZB !F>v^* (10£&£) ©5fc*g 'J >^gi5{w/±iiJL7to GhW^mMlt V > 
^•^T-Ji^gB^^^CDISP&i-iiiJ^-r^ct^T'fe^s MRL/lpr 3W;i:S(&©|£Pg 

(8iiiffifc) t- >^-@5t Gm^mm^tam-r^ziiit^izmomi^ m5) 0 z\ 

*LZ>CD$£mfrt>, SB^ig^lpJO NZB Jh. BXSB «SV MRL/lpr &-?$X(DMfc$) 

=z &$t$T iz&-ox,famm\z&vz> Gm^mmcom # PNA-B22o-$fflB§ ( m 

6) Sl>" IgD-CD38-^!Si: LXm^titzo z\ ft <b> commit, mnmm* MiRtti Iz 
^fe T 3 tn. Syndecan-1 mAb T' ^fe U tz £ fi§t$ 1 & & o GANP dense< $fflJJ§ Ji*fflJ§gff 

t- igM &m%Tz>ft mi). zcDmmti^ * bmmx^^^nmt^^zt^i, 

(Jiang, Y., S. Hirose, Y. Hamano, S. Kodera, H. Tsurui, M. Abe, K. Terashima, 
S. Ishikawa &1>'T. Shirai. 1997. J. Immunol. 158:992-997), pas Uk&x-tyjft- 
■£%k-&VtzbZ\?>, GANP den5e4 ^fflflSiis B220-Syndecan-rPNA-BrdU~ GANP denset (HI 
8) %.VCI)40-CD38-tti)lzPAS-X$>^tzo Z\<DMMffimM& NZB t>*<D 

wmz&\,\T®L9tmzs%.ftz>tiK 3El^E$gg^nTt^■5^ y hmmtitmu^o 

(3) GANP£aJg!£rj- Krs cDNA £ D->©|EJ£ 

?&*\±, 29-15 mAb tiilT, WEHI-231 ^ cDNA ■< 7^ U-cfc bf£}$© cDNA 
^d-> (280bp ©IP A DNA ~%.M~t%>) £#!$U £ £ (Z ganp t$3% L «t t) A 
^ cDNA *#«atLfco KBE«i©±ft (6429bp) W-;t-7^?D- 

>T^tSCi:{:J;7ts^©^#?AS 210kD fc^aj^ftS 1971 MCOT^ J 
mfr<bUZ>#>)^7 m 3- Wmfegtlfz (Ei9)o GANP ISfCD7i yggi5?'J£12 
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nm.oiW&m^ 1 ganp cDNA©££iE3»J&iB?Uai©gS?yM 2 IOtTo 

GANP 7 X 7 RfgpJtiU M3^&S#T-&atf y*D S** • -febei/x 
(Saccharomyces cerevisiae)l::fttafa&raiE¥S3ffliia?"C-fc£ ft£ SAC3 

£<fcl>'t hMa p 8 OSa»(Takei,Yflfa, 1998, J. Biol. Chen. 273:22177-22180) 
hg|5#fl<Jtz*§|HH££^f (H lO&cfc^H 1 5 ,■ Bauer, A.MR. Koelling. 1996. 
Yeast 12:965-975)o. GANP gajtkiu -Y 'J XEitS^ (T^gg 996 

-1063), &IOF-IL-6 (7; 7g£ 388-450) fc^trH* ■©teTO^©*®^**!*! 

GANPiti£^(i*i?>i*A, ; E^-7©=) >*>tr;*jtsa£Kyij$;ftra#, s;>^7 

'J >/ h ->©«&$!£$# N-*^© 100 7gt*£K«>e>;h,fc#. 

TUfeo GANP tt--3©ttJSH£EW ( <97 HKKK SZ> - l344 PMKQKRR) 

tt PS0RT 7D 7*7 At^tl5«t -5 GANP ©SS^fc'M-* 

Rjtfctttfifc&o GANP 2 ocdd -i* .Jt- K-j-fMf-74tt5^ 

cBP/p3oo*j«tvp/cip z&tsmmw-? ■ 7?^<i ^-*fr*tpizm>it) 

6ixS4o©LmL^ — 7#?£aELTOfc# (Torchia J. et al . , 1997, Nature 
(Lond.), 387:677-684; Heery et al., 1997, Nature (Lond.), 387:733-736), 

z n t> <d=e 7 &ii i: tz^&fr? it iwj^ $ nt ^ & 

(5) ganp &¥©#6Jji 
7— 9*>7*Dy hMtiot 7kb©mRNA#ffcfcti£;h,fc#, *Nffi©/?-7**- 

> © >s iz ttm lt t §gv ^> $> t> > * ©as^ams* * ?t o 

T©*IM£I^ 8MVHi«t:iJ^T* k & Dfl&LT^feo 29-15 mAb {ZctO^DM- 
±tfctii£;h,fcfStS#fcl5l-©«*«T ganp mRNA tiZ fr^t^m*?* fc 

> • -tf-i'^J.-RNA/W 7'J^-tf-y3>M4fT^^fei:C5s ganp 
mRNA # SRBC T* L 11*1®© GC © i£ Jo l^T <C #6 $3 ft*J t) % - 
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ganp mRNA IZftm Ltz^^*<D GC-B MM t-C UT £ ftfc # N d ©&Jj|^ - 
>tts H-©WJt±©'vv >Sfcfit:*-3< 29-15 mAb t«tfttS*fc*« 

fcSB<ttLT^fco#&*$ BALB/c PP © GC fltt#T*fc ganp mRNA 

#Jf^£*lT& ganp mRNA (DmjLtes NZB ^v^^®WJ»©#l»fiilip[ 

^8©^»«llMliiaT-^T-*-3fc (IHll)o cne»®«jFA»6 % ganp itfe^** 29-15 
mAb CJ;^TI?,!S^^^^D- K1"^ d ft£ 0 
( 6 ) B fflWat^l^-S GANP ©36*1 

tK GANP mAb (42-23) t *t oT> WEHI-231 S«CD^Sl>'iifflflSWCD^Eli*^, 
210kD K#*&ifcJ£*lfc (iai2)o o^iz, B m&MM<DT%&ib 

XtV&itt. GANP *««lfi|fl«jtB8^rsiiE«B*^itl-rS0«}-C% BALB/c Iv^ 

B iSfflflS^Ja IgM RVtK CD40 Lt-f > • tf h OT^'J^Lfe CI 5, Jft 

GANP mAb TtfttiS^n* GANP MS WO^fl* 5 iiJn Lfc (HI 13) c W > • b* h D6D 
GANP ftftjJfc»«Bi:©*^— fe*H/©T"lis -Y > • f h ax~$m$tl1tmm B *B)fl&£ 
fcl^T GANP m&niZlf£<&lsT^2>*i—' b?*Ste#_t|? Ufco tfcoT, GANP MS 

JH*>£>s *i^^SI:^UT, GANP # B iffflfla£f£t£<fb LT ^&qjgH$#jf^£ 

£tz. tn.uA b&£vmCT> 4 OmAb (C J; &]M&tt*:*jE&&&j3< Lfc#> Ctl 
e><Z)ffititPftj5X'&, a*»©J»«F'©»*35%Lfc (^-^tt^^rjo dGDfStefbfci 
>t" h DT©ta-//*3ctI>"Jni-CD 4 0 Z» • -5- -f ^-yg >(Z <£. -oTf'J 
»£nfcB«DJSl::;fett4 ganpmRNAO«J*Dt J;-3T*tftHJ*nfc (01 6 )„ 
3> h d-;u HPRTmRNAfclt«LT*iJ*&2 4^IM4JJ;V4 SIlflfflfciJMT 
ganpm R N A <DM&W*.? Z> £ t ifi R T - P C R lz «fc 0 BJiflfcc HtjE£ ftfc . 

210kDa (D GANP seRttf ScDiiiW'J >K<bfflJffi** LXU2>(DX\ 
ta GANP &2§ttP$^i:<7M > t* h □ — £ 5 'J >BHb©858£ftES&L 
fco 11 1 7£7r;£*iaiitK 210kDa©gaj|©iJ >BMb#, tA- u& £Wtri- C 
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Rifc^cja&nfc. :cissii, ganp #a:»i,T tf*stt#*ti$£ns;: 

(7) GANP tMCM3iait©^ 

fft*fct, GANP©#;u#*^;i/*i*K:Map 8 0 4E|5J?JC1$ (75 y^b^;i/"C'7 
6. 3%©|5j-fi) Map80li, M CM 3 (D N AttSHC&ai® 

m&n) CDMmntmcDm<Dm®lzm-$? % 8 OkDa OiieitfcS (Takei,Y. 
ft, 1998, J.Biol.Chem. 273:22177-22180; Kimura,H. {til , 1994, EMBO J. 
13:4311-4320; Chong, J. P. fife, 1996, Trends Biochem. Sci. 21: 102-106; & If 
Romanowski.P.ffe, 1996, Curr.Biol. 6 : 1416-1425) 0 ^3T\ iSs^fck WEH1-231 
Cc&lt^ GANP tMCM 3 fc©*g5f^ffl iCOl^St!* Lfc,, Sfc^ii. fcxGANPft^ 
«tP$tli:MCM3i) ! ^^ntV^C tlMlL >BMb*ttt 
(i^^^OM^CDPtpJc^^T^^l^T-feS J;^^©T" (Kimura,H.ffe, 1994, 
EMBO J. 13:4311-4320; Chong, J. P. fife, 1996, Trends Biochem. Sci. 21: 
1 02-1 06 ;RXf Romanowski.P.ffe, 1996, Curr.Biol. 6:1416-1425), MMCM3& 
mtiMVa^m^XJ >b* h n*i- — -te"7> •jz-b-r MCM 3 cD&^fcmiz 

J; 0 2 1 OkDacDffiMt U >Mitm&WtmmiZit^L, Z.til± GANP hfHDbiti' 

(Ell 9©&©^^;b)o taGANP hJ/xMCM 3 &^i*P$#jffi&© dtl 
©21 OkDa <D^> FliV 8^U^rv y £ > ?*lcfc^-t fa]— (D/t? — > U ([21 
19 06©;^i^ GANP i:MCM3 t^BiiifflJia^^T'^^LTU^C h* 5 ^^ 

MCM3&4 >^X~^^*(DtKm&mblz£-oTGC-Bm 

mz&^xtemb£n%i?¥r>i?*m$.i,tzo ±uxi$m it t>(Dizm)%tz>vj 

M-^iniMCM3 Abt'^Lfe (i2 0) o MCM3liGCs tC&t^T i>?3f$ft£ 
tit^-So nS^feiCct DM CM 3 ^PNA<9P£©I^B$^£#P£G(z||giT.£;h, 

tz 0 Gcmmv-m&FDc s (uw^jmss) iz±-ox%i<m£tixi^z>o 

Z.fot> (D$aM lz£ ty^ MCM3(is FD C s lz £ ^>X*ttlfrtim£tlXl^* > 
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bDy^T, h&£lf GANP + -fe> hD-y-^T h C - BfflmT'fe&it$ tlTi^ 

(8) %m 

m%£tiz%imtemQmT'$>z> ganp ^Bta\,tzcJEn<DmnTx^mm(Dmm 

X-mmm<D gun? mRM tim&pjmX'&ZfiK GANP ^aff&ft^nfcv^CDft 

%.<d gc mwnm&ztiZo ^w^ia^t, mAb %m^Tx.imm<m c dna 

<^£> (Christoph etal., Int. Immunol., 6:1203-1211, 1994; Li etal., Proc. 
Natl. Acad. Sci. USA. , 93:10222-10227, 1996; Kuo et al., J. Exp. Med., 
186:1547-1556, 1997) 0 l3LtA,t'<Dfr?l± GC-B MM<D±mmz ttimt h t)K 8- 
**V77-> DNA^DD:^ — VltmsmiZ&^Xftmi- Z (Kuo et al., J. 
Exp. Med., 186:1547-1556, 1997) 0 
GANP 1HMftWm®T'ft2>-b> hP-y-^f h iZ&l^TMtRmr& 2> Z t Itmv&flt 

v* 0 mi&(Dm9LT-i±, a ? v >m&?(onffimz&mu rag m&ni*w%i 

t&CD-t> h{z&l^TMlR&]lz%Lmi>T\,^Z.ttfm£ti-Z\,^ (Hikida 

et al., Science (Wash. DC), 274:2092-2094, 1996; Han et al., Science (Wash. 
DC), 274:2094-2097, 1996) 0 /Wn'*> 'J ^ ^ t>£l>'M> ^ lz J; oT7f>£tiT^£ 
Jiolz (Papavasiliou et al., Science (Wash. DC), 278:298-301, 1997; Han et 
al., Science (Wash. DC), 278:301-305, 1997). GC T mMfc&'&Otjifa 

fo&omi,z&z\2>-)k i g &B?mmi&<D$im.zmm lt^-s©t% ganp sen 
a. -iz>hDiti' h$mx'(Dm,m^m6^immcD^mzmmr^m^x^=h(D^ 

ffe^li, GANP <D*)\,X*^)\<*mmtttfMCM3(D&mi'*m%lzTZ> hhM 
ap8 0 (Takei,Y ffe, 1998, J. Biol . Chem. 273:22177-22180) i: Pi 
^"T^- t£JitBL£o ^tmH^KJ; t) GANP #WEHI-231 l:^mMCM3 

iz&m&tzz ttfmizntzo mcm3ii BNAmmwfflp&iz&m-c&zM 
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CMm&M? T i U — {Kimura,H.ft!j, 1994.EMB0J. 13 : 431 1 -4320 ; Blow, J. J . 1 993 . 
J. Cell Biol. 122. 993-1002;Tye,B.K. 1994. Trends Cell Biol.4:160-166;Chong, 
J. P. {It, 1996, Trends Biochem. Sci .21 : 102-106 ; Romanowski,P. ffe , 1996, 
Curr.Biol. 6:1416-1425 R U Thonunes 5 P. -ft , 1992, Nucl. Acids Res. 
20:1069-1074) CD - S T £> <£ o C M^6f?©i^l}#te Smvmmmiz ^ o 

v^xc^-r^./i) s s mm^izmuL, mmzmt&m&ntLxwm-fZo 
v^>^e>©MCMs©>6fe£i5«^(DMCMMeMcD i J >m<t t «fc vXMtfLZtl. 

Z&oXfrZ (Musahl,C.,flii, 1998, Exp. Cell .Res. 241, 260-264) o MCM3I 
SJf&^iS, y 5i» h - y ^tS I S I^PCtOlO^WC: ^ C t ^ 
(Schwab, B.L. ffe, 1998, Exp. Cell Res. 238:415-421 )» Schwab, B.L.flfcteu MC 

MKtMD D N A&MIjlgl £ GS± T 3 fSId £ JB o T V ^ C £ £ Mng U T I ^ o 

(DifemiZ. GC-Bii®J§£#;i5b'^©MCM3£#S5jlU -^©-5 

GANP t^t?) CI t^^ltUSo L*>U iSfflflaiD^^^^L^^^bL^iMflaT' 

<fc£o GANP ©St^fcfc, ^5:iaibT©MCM3MSMCD^rSt4<b-efe?)C:i:A s Ji 
>JHJ£ft£o ^JSJl^b^x-^li^CO^^ t-Slt-So GANP lis if5I£f?.ltU£ 
-fe>hn+f-^ hT'tSti'fb^n^-^s MCM3ii / %jlicMl^LT^?>-fe> h a?' 
77h-?LTGCs©t>hD^ htib^JiLT^^o M C M 3 CQS&igfc^ 
^?ltrS^^55^l^^±-r?.C Liz -oXMiPt hX&^oft (Musahl.C. 
1998, Exp. Cell. Res. 241, 260-264 ; RU Schwab, B.L.ffe, 1998, Exp. Cell Res. 
238:415-421), GANP h<Dmmtm bt ®-b > h DIM M-ffiMt5MC 
M StD^rSti-fbtisDN A«^^l»±-ri)&Jc7)^T-feS*^ Uti&^o2 £>lc. 
GANP ^ct^'MCM3«it(z|lll}5^-r-5.^^--t'(Zj;oT 'J >iHb£ ft3 ct 5 
(3 & £> ( 12 1 9 )o M&lz 'J b 2 n tz M C M 3 \$^te\±itT\mx hZ>t%X<b 



27 



WO 00/50611 PCT/JP99/04634 

ftSfc«> (Kimura.H.'ffe, 1994, EMBO J. 13:4311-4320). GANP fc©&£liM CM 
^f>ic> GANP BSRI4Bi<0*y*D ^-fe^ • -fe U t"*>x© SAC3 (SAC, 

e^t*juTSjKffiSi±^^s (acti-i) ^-©igfsifl** 

>^T?£l&l£*ii&fc6DT?&a (El 10 ; Novick et al. , Genetics, 121:659-674, 
1989) 0 SAC 3 gfiKJi*g-C%3SLT*J 'X #ift#S©jEWfciif?Stf3fe£fl£©» 
5H5t*f'T%fiftfllOfc»t465'STfe* (Bauer etal., J. Cell Sci. , 109:1575-1583, 
1996) 0 SAC 3 ©**(null)&fl<fcfet#1frt;:«9>o < biiEjjyiU ®£M(Dm 

Met &*£!T-<fc£o sac3 \^T{;^->mm^^um^m.(Dmi3^^-r^M 

(LEP-l fcifffefftS) SAC3 tm— T"&£> (Stella etal., Yeast, 11:460-460, 
1995) 0 LEP-l igfe^fct. SSiRtfJT' ^ ^ iffiItB9itSSSeiD-f 

Zft^lzm LT teefc < ^iJoTl^&O (Mastroberardino et al., Nature 
(Lond.), 395:288-291, 1998) 0 SAC3/LEP-1 1E?'JI±^^©^¥H1^ tmWKD^f- 
-y^m^tn\M^K -fX'KLik%.£titi£.Vi3&$)Wtti£ (Bauer etal., J. Cell Sci. , 
109:1575-1583, 1996) irblt. ±©&ai*M*fc::fe^T«* ©ffi«Jite^©il«rS 
WL&mtZ Z. fctf^tiTl^. t^*© GANP Ji N WfSft^tSHSfi') 

*>> Rjfifefc 'J ^KflsSMSfcs 2 oflDttOW&fbEflk £l>*ffe©$£¥#^£:*l£ftffl 
r 5 RTfflstt ifi -5 2 o (DM h /UJISS i: tt&lfl (3 UStiW L T U 5 . 

GANP Agfc£*bLfcJ*IK©-fe> rDtf-f h (C^^Tii^fit)lCrStifb^txT 
V^-So ^tiii, GC«#+©FDCs fcffi«fcffiSflUH***> h DtfW" hit?" 
■fe y h£4$5£-f Sfc#>©:*Mbv-;*j-i: UT*>*fflT"&£o «*©Sfftfcfcx BC 
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Risyi-^tcD 4 ommzmv-teizte-oT ganp <D\%mt*%\%&z. uganp 
/ m c m 3 & & \ % % ft t tz ? i- m z m m -r s z\ t z & l tz 0 

nm^(D^mBi L mmcD^B^^m^^imm (apeced) ic^its* 
fiitfs^tiv tMg2i&£& (2iq22.3) (Dmmftmizx-Dxmmbm&ztiz 

tKZ\(Dmi^\±^lntta%m\y^^ Is-f-X- AIREilfc^jl^D- K LT&D 
(Nagamine et al., Nature Genet. , 17:393-398, 1997), Z (D £ BJ7i{#& S'Jff& 
mfe©^5I^^^JiMT-|gJl^tl-g) AIRE MGff £ISlSiLTi^-5o APECED ©0f?L 

&&%z.<btL2> 0 aire si>- ganp ©^nawii. ^¥ b v -commw* 

3 <£ -5 & LXXLL tf-y^SLTi^o 

B*fflfl§t$ftte1£n -T^t^^-* (Bobl/OCA-B/OBFl) (i. ^ifis 
ttl^^j. b — Octl St>'0ct2 t ITWI^nf; (Luoetal., Mol. 
Cell. Biol., 15:4115-4124, 1995) 0 OCA-B ^^v^XT-li, T-#c#tt*aJ§C 
^£&^<£>^ Mfcio^T GCff^cDP$^* J ISfe^ns^s GC^IJ^iC^ 
<^T B MMJ&T&tfWktit&Olzm-S-T&Z i:§^tLTl^ (Kim et al., Nature 
(Lond.), 383:542-547, 1996; Qin etal., EMBOJ., 17:5066-5075, 1998)o GANP 

m&nte-ty h oit-f htii3^2) oca-b $ina©^j^Tt3^^^nsRit&tt* j feD, 
• •y>7 ; T<<'<-$fr?(Dfr^&}mnftm(Dmm\z. gc b^bse^* 

SLE ©-^-y-v^FtrJHt mm^^MB^ (Dm-gmtim*^ y bT> 
?V A&ij|ffi5&©JII£W3&T-$>3o fljffe, Sl>'^4^fef*± (Nbal 
m 7 &£f#±&Z>-ff§ 1 &feffc± (Nba2 tm-TZ ; Vyse et al., J. 
Immunol., 158:5566-5574, 1997) t'GDg BiTxM^tr ^filf 3 'PU < £: 12 

©^MHCiHE^siA^n^n?!feAz:(z-7^ t.->^^tLfce^$fflM±©GANPmjitts 

#^NZB ^v-i7^£D#fl$fl^ln!iT-^(cii^^^i»^ (04-8). NZB ^"x"^ 
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*y hfflmt. NZB fc&U*(NZBxNZW)Fl &t <!? XlZ&^XMlR&JizmtiZtiK IE 
AT BALB/c mXli C57BL/6 ^^fctttUSLfcl^o 

hifflllia®l5Sa*IDliaii*3*6 < B-l BfflWttfifcO (Tarlintonetal., Eur. J. 
Immunol., 22:531-539, 1992; Jiang etal., J. Immunol., 158:992-997, 1997). 

»*s flDHSRtis^T igM oiu#(a^Tisy^^ pas T-fiHi(c^^ns 

(Tarlinton et al., Eur. J. Immunol., 22:531-539, 1992; Jiang et al., J. 
Immunol., 158:992-997, 1997) 0 GANP dense ^Mtt^ y Vfflmx-$>h £&t>tiZ<D 
T* PAS m^n-otz U5> NZB m ^ £*©#WltfliteS© GANP dense <*ffljfe{± PAS-T' 
fc-^fco GANP dense4 IgM M^fiSS&^y h*fflflS^|5Hi£ NZB'*vH;^©»«|^t3R 

aftlLfciB*«aViS IgM £ Tjk-f & , ^<xfe©tt«RTJ4l*Af***rS 
&S^*fflflS;o s Il$8i&l-:fe^T^ < IK«>£>ft* (Hibbs et al., Cell, 83:301-311, 
1995; Nishizumi et al., Immunity, 3:549-560, 1995; Xu et al., Immunity, 
1:423-431, 1994)» Ztie><D&m&e>> BCR CD40 IZ «fc 5 v ^;UGDff2!ff #A 

fcs trt igMszj f mcD4om<*r-iwiiiB j^iia*j|njar*ca:fc«t-3T ganpmsis© 
'j >Kftf5tt#»$g£;h.£#s £©iB*a»e>. ganp m&n& gc susstistts b 
«watstt^beiJ(a©TaEhM«k ^ svnzb ^^^c^sif b«s 
jstt-fb**, ganp sa«©iem©i8an(cia^L»sc:i:*s^«$nfco 

2 : b h GANP mfc?(D 
? y htf> GANP jge^OiEyUOfllWtJK-SV^T b h © GANP jSIH-?-©^ □ — — > 
^fciViB^JifcJSfcfTofco MflsWttt, Agtll-b h heart cDNA 7-f 75 U- 
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(Clontech) Z&m I, v-fc LT gspl- 1 : TTTGTCTGGAGGATGATCGC (IB 

FU^©iByy#^ 7 ), gspl - 2 : AAAGAGAAAGGGGCCAGGCC (IB?'J3?©IB?!l#^ 8 X 
& «fctf gspl - 3 : CCAGCTTCTTGTCCAAAAGC (Ef!l*©SE2W*-9 9 ) U $ & 

li 5'RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (Gibco 

mztiit? B—xDmmmz&feLtiombtitz t h ganp atfe^oteaffiyj 

K8l*Kfll«3*iJ;tfia2 1 b h GANP it GANP ilfc^t 

SBI^*1RH4*^U £fc b h GANP tt*;i/^^r ->;U^WJtC 80-kDa cd Map80 K;< 

In situRN A^-f 7U -tf— ^3 «t ganp Is^^te, H«CDGC 

fs*ST?st*'fb$nTi , >*«t -STfeofco GANP + $fflj3aii, — BamaocD 3 

8 + IgD-il^$^lLTl^o Ctl?)Ott*tt, bh GANP#-&'JWH£ 
*I«JElC*Jlt5GC-B*BlflST-4)#6ilLT^SC:h4^Lfco 1 9 8 07? 

^K*»€>fiJc* b h GANP B 8M&+©MCM 3aeil:i^t4Ma p 8 OffiH 
h U G C-BMB&lZ&ttZfflf&mmfflWiZ GANP 

£ t>lZ,mt>tl1t b h GANP iSfe^h b h&fef*ti*£ffl^T F I S HStJ: t) 
In situ vW 7U *V -tf-^a >£It ^fzo ti£Mk*m2 2 IC^t. ^22*^ 
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MHPVNPFGGS SPSAFAVSSS TTGTYQTKSP FRFGQPSLFG QNSTPSKSLA 50 
FSQVPSFATP SGGSHSSSLP AFGLTQTSSV GLFSSLESTP SFAATSSSSV 100 
PGNTAFSFKS TSSVGVFPSG ATFGPETGEV AGSGFRKTEF KFKPLENAVF 150 
KPIPGPESEP EKTQSQISSG FFTFSHPVGS GSGGLTPFSF PQVTNSSVTS 200 
SSFIFSKPVT SNTPAFASPL SNQNVEEEKR VSTSAFGSSN SSFSTFPTAS 250 
PGSLGEPFPA NKPSLRQGCE EAISQVEPLP TLMKGLKRKE DQDRS PRRHC 300 
HEAAEDPDPL SRGDHPPDKR PVRLNRPRGG TLFGRTIQEV FKSNKEAGRL 350 
GSKESKESGF AEPGESDHAA VPGGSQSTMV PSRLPAVTKE EEESRDEKED 400 
SLRGKSVRQS KRREEWIYSL GGVSSLELTA IQCKNIPDYL NDRAILEKHF* 50 
SKIAKVQRVF TRRSKKLAVI HFFDHASAAL ARKKGKGLHK DWIFWHKKK 500 
ISPSKKLFPL KEKLGESEAS QGIEDSPFQH SPLSKPIVRP AAGS LLS KS S 5 5 ° 
PVKKPSLLKM HQFEADPFDS GSEGSEGLGS CVSSLSTLIG TVADTSEEK Y 600 
RI*LDQRDRIM RQARVKRTDL DKARAFVGTC PDMCPEKERY LRETRSQLSV 650 
FEWPGTDQV DHAAAVKEYS RSSADQEEPL PHELRPSAVL SRTMDYLVTQ 700 
IMDQKEGSLR DWYDFVWNRT RGIRKDITQQ HLCDPLTVSL IEKCTRFHIH 750 
CAHFMCEEPM SSFDAKINNE NMTKCLQSLK EMYQDLRNKG VFCASEAEFQ 800 
GYNVLLNTLNK GDILREVQQF HPDVRNSPEV NFAVQAFAAL NSNNFVRFFK 850 
LVQ5ASYLNA CLLHCYFNQI RKDALRALNV AYTVSTQRST VFPLDGWRM 900 
LLFRDSEEAT NFLNYHGLTV ADGCVELNRS AFLEPEGLCK ARKSVFIGRK* 80 
LTVSVGEWN GGPLPPVPRH TPVCSFNSQN KYVGE SLATE LPISTQRAGG 1000 
DPAGGGRGED CEAEVDLPTL AVLPQPPPAS SATPALHVQP LAPAAAPSLL 1050 
QASTQPEVLL PKPAPVYSDS DLVQWDELI QEALQVDCEE VSS AGAAYVA 1 100 
AALGVSNAAV EDLITAATTG ILRHVAAEEV SMERQRLEEE KQRAEEERLK 1 150 
QERELMLTQL SEGLAAELTE LTVTECVWET CSQELQSAVK I DQKVR V ARC 1200 
CEAVCAHLVD LFLAEEIFQT AKETLQELQC FCKYLQRWRE AVAARKKFRR 1250 
QMRAFPAAPC CVDVNDRLQA LVPSAECPIT EENLAKGLLD LGHAGKVG VS 1300 
CTRLRRLRNK TAHQIKVQHF HQQLLRNAAW APLDLPSIVS EHLPMKQKRR 1350 
FWKLVLVLPD VEEQTPESPG RILENWLKVK FTGDDSMVGD IGDNAGDIQT 1400 
LSVFNTLSSK GDQTVSVNVC IKVAHGTLSD SALDAVETQK DLLGTSGLML 1450 
LLPPKVKSEE VAEEELSWLS ALLQLKQLLQ AKPFQPALPL WLVPSSRGD 1500 
SAGRAVEDGL MLQDLVSAKL ISDYIWEIP DSVNDLQGTV KVSGAVQWLI 1550 
SGCPQALDFC CQTLVQYVED GISREFSRRF FHDRRERRLA SLPSQEPSTI 1600 
IELFNSVLQF LASWSSEQL CDISWPVMEF AEVGGSQLLP HLHWNS PEHL 1650 
AWLKQAVLGF QLPQMDLPPP GAPWLPVCSM VIQYTSQIPS SSQTQPVLQS i7 °° 
QAENLLCRTY QKWKNKSLSP GQELGPSVAE IPWDDIITLC I NHKLRDWTP 1750 
PRLPVTLEAL SEDGQICVYF FKNLLRKYHV PSSWEQARMQ TQRELQLSHG 1800 
RSGMRSIHPP TSTFPTPLLH VHQKGKKKEE SGREGSLSTE DLLRGASAEE 1850 
LLAQSLSSSL LEEKEENKRF EDQLQQWLSQ DSQAFTESTR LPL YLPQTL V 1500 
SFPDSIKTQT MVKTSTSPQN SGTGKQLRFS EASGSSLTEK LKLLERLIQS 1550 
SRAEEAASEL HLSALLEMVD M 
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(A) 



10 



20 



30 



40 



50 



60 



MNPTNPFSGQ QPSAFSASSS NVGTLPSKPP FRFGQPSLFG QNSTLSGKSS GFSQVSSFFA 

70 80 90 100 110 120 

SSGVSHSSSV QTLGFTQTSS VGPFSGLEHT STFVATSGPS SSSVLGNTGF SFKSPTSVGA 

130 140 150 160 170 180 

FPSTSAFGQE AGEIVN5GFG KTEFSFKPLE NAVFKPILGA ESEPEKTQSQ IASGFFTFSH 

190 200 210 220 230 240 

PISSAPGGLA PFSFPQVTSS SATTSNFTFS KPVSSNNSLS AFTPALSNQN VEEEKRGPKS 

250 260 270 280 290 300 

IFGSSNNSFS SFPVSSAVLG EPFQASKAGV RQGCEEAVSQ VEPLPSLMKG LKRKEDQDRS 

310 320 330 340 350 360 

PRRHGHEPAE DSDPLSRGDH PPDKRPVRLN RPRGGTLFGR TIQDVFKSNK EVGRLGNKEA 

370 380 390 400 410 420 

KKETGFVESA ESDHMAXPGG NQSVLAPSRI PGVNKEEETE SREKKEDSLR GTPARQSNRS 

430 440 450 460 470 480 

ESTDSLGGLS PSEVTAIQCK NIPDYLNDRT ILENHFGKIA KVQRIFTRRS KKLAWHFFD 

490 500 510 520 530 540 

HASAALARKK GKSLHKDMAI FWHRKKISPN KKPFSLKEKK PGDGEVSPST EDAPFQHSPL 

550 560 570 580 590 600 

GKAAGRTGAS SLLNKSSPVK KPSLLKAHQF EGDSFDSASE GSEGLGPCVL SLSTLIGTVA 

610 620 630 640 650 660 

ETSKEKYRLL DQRDRIMRQA RVKRTDLDKA RT FVGTC L DM CPEKERYMRE TRSQLSVFEV 

670 680 690 700 710 720 

VPGTDQVDHA AAVKEYSRSS ADQEEPLPHE LRPLPVLSRT MDYLVTQIMD QKEGSLRDWY 

730 740 750 760 770 780 

DFVWNRTRG I RKD1TQQHLC DPLTVSLIEK CTRFHIHCAH FMCEEPMSSF DAKIMNENMT 

790 800 810 820 830 840 

KCLQSLKEMY QDLRNKGVFC ASEAEFQGYN VLLSLNKGDI LREVQQFHPA VRNSSEVKFA 

850 860 870 880 890 900 

VQAFAALNSN NFVRFFKLVQ SASYLNACLL HCYFSQIRKD ALRALNFAYT VSTQRSTIFP 

910 920 930 940 950 960 

LDGWRMLLF RDCEEATDFL TCHGLTVSDG CVELNRSAFL EPEGLSKTRK SVF1TRKLTV 

970 980 990 1000 1010 1020 

SVGEIVNGGP LPPVPRHTPV CSFNSQNKYI GESLAAELPV STQRPGSDTV GGGRG EECGV 

1030 1040 1050 1060 1070 1080 

EPDAPLSSLP QSLPAPAPSP VPLPFVLALT PSVAPSLFQL SVQPEPPPPE PVPMYSDEDL 

1090 1100 1110 1120 1130 1140 

AQWDELIQE ALQRDCEEVG SAGAAYAAAA LGVSNAAMED LLTAATTGIL RHIAAEEVSK 

1150 1160 1170 1180 1190 1200 

ERERREQERQ RAEEERLKQE RELVLSELSQ GLAVELMERV MMEFVRETCS QELKNAVETD 

1210 1220 1230 1240 1250 1260 

QRVRVARCCE DVCAHLVDLF LVEEIFQTAK ETLQELQCFC KYLQRWREAV TARKKLRRQM 
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12 IB (B) 

1270 1280 1290 

RAFPAAPCCV DVSDRLRALA PSAECPIAEE 

1330 1340 1350 

HQMKVQHFYQ QLLSDVAWAS LDLPSLVAEH 

1390 1400 1410 

LANWLKVKFM GDEGSVDDTS SDAGGIQTLS 

1450 1460 1470 

IDAVETQKDL LGASGLKLLL PPKMKSEDMA 

1510 1520 1530 

LVPSPGGDAV EKEVEDGLML QDLVSAKLIS 

1570 1580 1590 

CPHSLDLCCQ TLIQYVEDGI GHEFSGRFFH 

1630 1640 1650 

SWSSEQLCD LSWPVTEFAE AGGSRLLPHL 

1690 1700 1710 

PWLPVCSMW QYASQIPSSR QTQPVLQSQV 

1750 1760 1770 

WDDLIALCIN HKLRDWTPPR LPVTSEALSE 

1810 1820 1830 

KELQLREGRL AI KPFHPSAN NFPIPLLHMH 

1870 1880 1890 

LAQCLSSSLL LEKEENKRFE DQLQQWLSED 

1930 1940 1950 

TSVTTSPQSD MMREQLQLSE ATGTCLGERL 



1300 1310 1320 

NLARGLLDLG HAGRLGISCT RLRRLRNKTA 

1360 1370 1380 

LPGRQEHVFW KLVLVLPDVE EQSPESCGRI 

1420 1430 1440 

LFNSLSSKGD QMISVNVCIK VAHGALSDGA 

1480 1490 1500 

EEDVYWLiSAL LQLKQLLQAK PFQPALPLW 

1540 1550 1560 

DYTVTEI PDT INDLQGSTKV LQAVQWLVSH 

1600 1610 1620 

DRRERRLGGL ASQEPGAIIE LFNSVLQFLA 

1660 1670 1680 

HWNAPEHLAW LKQAVLGFQL PQMDLPPLGA 

1720 1730 1740 

ENLLHRTYCR WKSKSPSPVH GAGPSVMEIP 

1780 1790 1800 

DGQICVYFFK NDLKKYDVPL SWEQARLQTQ 

1840 1850 1860 

RNWKRSTECA QEGRIPSTED LMRGASAEEL 

1900 1910 1920 

SGAFTDLTSL PLYLPQTLVS LSHTIEPVMK 

1960 1970 1980 

KHLERLIRSS REEEVASELH LSALLDMVDI 
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SEQUENCE LISTING 
<110> Sumitomo Electric Industries, Ltd. 
<120> GANP protein 
<130> 99266M 
<160> 9 
<210> 1 
<211> 1971 
<212> PRT 
<213> Mouse 
<400> 1 

Met His Pro Val Asn Pro Phe Gly Gly Ser Ser Pro Ser Ala Phe Ala 

15 10 15 

Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin Thr Lys Ser Pro Phe Arg 

20 25 30 

Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Pro Ser Lys Ser 

35 40 45 

Leu Ala Phe Ser Gin Val Pro Ser Phe Ala Thr Pro Ser Gly Gly Ser 

50 55 60 

His Ser Ser Ser Leu Pro Ala Phe Gly Leu Thr Gin Thr Ser Ser Val 
65 70 75 80 

Gly Leu Phe Ser Ser Leu Glu Ser Thr Pro Ser Phe Ala Ala Thr Ser 

85 90 95 

Ser Ser Ser Val Pro Gly Asn Thr Ala Phe Ser Phe Lys Ser Thr Ser 

100 105 no 

Ser Val Gly Val Phe Pro Ser Gly Ala Thr Phe Gly Pro Glu Thr Gly 

115 120 125 

Glu Val Ala Gly Ser Gly Phe Arg Lys Thr Glu Phe Lys Phe Lys Pro 
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130 135 140 

Leu Glu Asn Ala Val Phe Lys Pro He Pro Gly Pro Glu Ser Glu Pro 
145 150 155 160 

Glu Lys Thr Gin Ser Gin lie Ser Ser Gly Phe Phe Thr Phe Ser His 

165 170 175 

Pro Val Gly Ser Gly Ser Gly Gly Leu Thr Pro Phe Ser Phe Pro Gin 

180 185 190 

Val Thr Asn Ser Ser Val Thr Ser Ser Ser Phe He Phe Ser Lys Pro 

195 200 205 

Val Thr Ser Asn Thr Pro Ala Phe Ala Ser Pro Leu Ser Asn Gin Asn 

210 215 220 

Val Glu Glu Glu Lys Arg Val Ser Thr Ser Ala Phe Gly Ser Ser Asn 
225 230 235 240 

Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser Pro Gly Ser Leu Gly Glu 

245 250 255 

Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg Gin Gly Cys Glu Glu Ala 

260 265 270 

He Ser Gin Val Glu Pro Leu Pro Thr Leu Met Lys Gly Leu Lys Arg 

275 280 285 

Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His Cys His Glu Ala Ala 

290 295 300 

Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg 
305 310 315 320 

Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr 

325 330 335 

He Gin Glu Val Phe Lys Ser Asn Lys Glu Ala Gly Arg Leu Gly Ser 
340 345 350 
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Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu Pro Gly Glu Ser Asp His 

355 360 365 

Ala Ala Val Pro Gly Gly Ser Gin Ser Thr Met Val Pro Ser Arg Leu 

370 375 380 

Pro Ala Val Thr Lys Glu Glu Glu Glu Ser Arg Asp Glu Lys Glu Asp 
385 390 395 400 

Ser Leu Arg Gly Lys Ser Val Arg Gin Ser Lys Arg Arg Glu Glu Trp 

405 410 415 

lie Tyr Ser Leu Gly Gly Val Ser Ser Leu Glu Leu Thr Ala He Gin 

420 425 430 

Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Ala He Leu Glu Lys 

435 440 445 

His Phe Ser Lys He Ala Lys Val Gin Arg Val Phe Thr Arg Arg Ser 

450 455 460 

Lys Lys Leu Ala Val He His Phe Phe Asp His Ala Ser Ala Ala Leu 
465 470 475 480 

Ala Arg Lys Lys Gly Lys Gly Leu His Lys Asp Val Val lie Phe Trp 

485 490 495 

His Lys Lys Lys He Ser Pro Ser Lys Lys Leu Phe Pro Leu Lys Glu 

500 505 510 

Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly He Glu Asp Ser Pro Phe 

515 520 525 

Gin His Ser Pro Leu Ser Lys Pro He Val Arg Pro Ala Ala Gly Ser 

530 535 540 

Leu Leu Ser Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys Met 
545 550 555 560 

His Gin Phe Glu Ala Asp Pro Phe Asp Ser Gly Ser Glu Gly Ser Glu 
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565 



570 



575 



Gly Leu Gly Ser Cys Val Ser Ser Leu Ser Thr Leu lie Gly Thr Val 

580 585 590 

Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp Arg 



He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala Arg 

610 615 620 

Ala Phe Val Gly Thr Cys Pro Asp Met Cys Pro Glu Lys Glu Arg Tyr 
625 630 635 640 

Leu Arg Glu Thr Arg Ser Gin Leu Ser Val Phe Glu Val Val Pro Gly 

645 650 655 

Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg Ser 

660 665 670 

Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Ser Ala 

675 680 685 

Val Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin He Met Asp Gin 

690 695 700 

Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg Thr 
705 710 715 720 

Arg Gly He Arg Lys Asp lie Thr Gin Gin His Leu Cys Asp Pro Leu 

725 730 735 

Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys Ala 

740 745 750 

His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He Asn 

755 760 765 

Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr Gin 
770 775 780 



595 



600 



605 
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Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe Gin 
? 85 790 795 800 

Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys Gly Asp He Leu Arg Glu 

805 810 815 

Val Gin Gin Phe His Pro Asp Val Arg Asn Ser Pro Glu Val Asn Phe 

820 825 830 

Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Val Arg Phe 

835 840 845 

Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu His 

850 855 860 

Cys Tyr Phe Asn Gin He Arg Lys Asp Ala Leu Arg Ala Leu Asn Val 
865 870 875 880 

Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr Val Phe Pro Leu Asp Gly 

885 890 895 

Val Val Arg Met Leu Leu Phe Arg Asp Ser Glu Glu Ala Thr Asn Phe 

900 905 910 

Leu Asn Tyr His Gly Leu Thr Val Ala Asp Gly Cys Val Glu Leu Asn 

915 920 925 

Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Cys Lys Ala Arg Lys Ser 

930 935 940 

Val Phe He Gly Arg Lys Leu Thr Val Ser Val Gly Glu Val Val Asn 
945 950 955 960 

Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser Phe 

965 • 970 975 

Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser Leu Ala Thr Glu Leu Pro 

980 985 990 

He Ser Thr Gin Arg Ala Gly Gly Asp Pro Ala Gly Gly Gly Arg Gly 
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995 



1000 



1005 



Glu Asp Cys Glu Ala Glu Val Asp Leu Pro Thr Leu Ala Val Leu Pro 

1010 1015 1020 

Gin Pro Pro Pro Ala Ser Ser Ala Thr Pro Ala Leu His Val Gin Pro 
1025 1030 1035 1040 

Leu Ala Pro Ala Ala Ala Pro Ser Leu Leu Gin Ala Ser Thr Gin Pro 

1045 1050 1055 

Glu Val Leu Leu Pro Lys Pro Ala Pro Val Tyr Ser Asp Ser Asp Leu 

1060 1065 1070 

Val Gin Val Val Asp Glu Leu He Gin Glu Ala Leu Gin Val Asp Cys 

1075 1080 1085 

Glu Glu Val Ser Ser Ala Gly Ala Ala Tyr Val Ala Ala Ala Leu Gly 

1090 1095 1100 

Val Ser Asn Ala Ala Val Glu Asp Leu He Thr Ala Ala Thr Thr Gly 
1105 1110 1115 1120 

lie Leu Arg His Val Ala Ala Glu Glu Val Ser Met Glu Arg Gin Arg 

1125 1130 1135 

Leu Glu Glu Glu Lys Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu 

1140 1145 1150 

Arg Glu Leu Met Leu Thr Gin Leu Ser Glu Gly Leu Ala Ala Glu Leu 

1155 1160 1165 

Thr Glu Leu Thr Val Thr Glu Cys Val Trp Glu Thr Cys Ser Gin Glu 

1170 1175 1180 

Leu Gin Ser Ala Val Lys He Asp Gin Lys Val Arg Val Ala Arg Cys 
1185 1190 1195 1200 

Cys Glu Ala Val Cys Ala His Leu Val Asp Leu Phe Leu Ala Glu Glu 



1205 



1210 



1215 
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lie Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys Phe Cys 

1220 1225 1230 

Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val Ala Ala Arg Lys Lys Phe 

1235 1240 1245 

Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys Cys Val Asp Val 

1250 1255 1260 

Asn Asp Arg Leu Gin Ala Leu Val Pro Ser Ala Glu Cys Pro He Thr 
1265 1270 1275 1280 

Glu Glu Asn Leu Ala Lys Gly Leu Leu Asp Leu Gly His. Ala Gly Lys 

1285 1290 1295 

Val Gly Val Ser Cys Thr Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala 

1300 1305 1310 

His Gin lie Lys Val Gin His Phe His Gin Gin Leu Leu Arg Asn Ala 

1315 1320 1325 

Ala Trp Ala Pro Leu Asp Leu Pro Ser He Val Ser Glu His Leu Pro 

1330 1335 1340 

Met Lys Gin Lys Arg Arg Phe Trp Lys Leu Val Leu Val Leu Pro Asp 
1345 1350 1355 1360 

Val Glu Glu Gin Thr Pro Glu Ser Pro Gly Arg He Leu Glu Asn Trp 

1365 1370 1375 

Leu Lys Val Lys Phe Thr Gly Asp Asp Ser Met Val Gly Asp He Gly 

1380 1385 1390 

Asp Asn Ala Gly Asp He Gin Thr Leu Ser Val Phe Asn Thr Leu Ser 

1395 1400 1405 

Ser Lys Gly Asp Gin Thr Val Ser Val Asn Val Cys lie Lys Val Ala 

1410 1415 1420 

His Gly Thr Leu Ser Asp Ser Ala Leu Asp Ala Val Glu Thr Gin Lys 

7/30 



WO 00/50611 PCT/JP99/04634 

1425 1430 1435 1440 

Asp Leu Leu Gly Thr Ser Gly Leu Met Leu Leu Leu Pro Pro Lys Val 

1445 1450 1455 

Lys Ser Glu Glu Val Ala Glu Glu Glu Leu Ser Trp Leu Ser Ala Leu 

1460 1465 1470 

Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin Pro Ala Leu 

1475 1480 1485 

Pro Leu Val Val Leu Val Pro Ser Ser Arg Gly Asp Ser Ala Gly Arg 

1490 1495 1500 

Ala Val Glu Asp Gly Leu Met Leu Gin Asp Leu Val Ser Ala Lys Leu 
1505 1510 1515 1520 

He Ser Asp Tyr He Val Val Glu He Pro Asp Ser Val Asn Asp Leu 

1525 1530 1535 

Gin Gly Thr Val Lys Val Ser Gly Ala Val Gin Trp Leu lie Ser Gly 

1540 1545 1550 

Cys Pro Gin Ala Leu Asp Leu Cys Cys Gin Thr Leu Val Gin Tyr Val 

1555 1560 1565 

Glu Asp Gly He Ser Arg Glu Phe Ser Arg Arg Phe Phe His Asp Arg 

1570 1575 1580 

Arg Glu Arg Arg Leu Ala Ser Leu Pro Ser Gin Glu Pro Ser Thr He 
1585 1590 1595 1600 

He Glu Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser 

1605 1610 1615 

Ser Glu Gin Leu Cys Asp He Ser Trp Pro Val Met Glu Phe Ala Glu 

1620 1625 1630 

Val Gly Gly Ser Gin Leu Leu Pro His Leu His Trp Asn Ser Pro Glu 
1635 1640 1645 
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His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin 

1650 1655 1660 

Met Asp Leu Pro Pro Pro Gly Ala Pro Trp Leu Pro Val Cys Ser Met 
1665 1670 1675 1680 

Val He Gin Tyr Thr Ser Gin He Pro Ser Ser Ser Gin Thr Gin Pro 

1685 1690 1695 

Val Leu Gin Ser Gin Ala Glu Asn Leu Leu Cys Arg Thr Tyr Gin Lys 

1700 1705 1710 

Trp Lys Asn Lys Ser Leu Ser Pro Gly Gin Glu Leu Gly Pro Ser Val 

1715 1720 1725 

Ala Glu lie Pro Trp Asp Asp He He Thr Leu Cys He Asn His Lys 

1730 1735 1740 

Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Leu Glu Ala Leu 
1745 1750 1755 1760 

Ser Glu Asp Gly Gin He Cys Val Tyr Phe Phe Lys Asn Leu Leu Arg 

1765 1770 1775 

Lys Tyr His Val Pro Ser Ser Trp Glu Gin Ala Arg Met Gin Thr Gin 

1780 1785 1790 

Arg Glu Leu Gin Leu Ser His Gly Arg Ser Gly Met Arg Ser He His 

1795 1800 1805 

Pro Pro Thr Ser Thr Phe Pro Thr Pro Leu Leu His Val His Gin Lys 

1810 1815 1820 

Gly Lys Lys Lys Glu Glu Ser Gly Arg Glu Gly Ser Leu Ser Thr Glu 
1825 1830 1835 1840 

Asp Leu Leu Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Ser Leu 

1845 1850 1855 

Ser Ser Ser Leu Leu Glu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp 
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1860 1865 1870 

Gin Leu Gin Gin Trp Leu Ser Gin Asp Ser Gin Ala Phe Thr Glu Ser 

1875 1880 1885 

Thr Arg Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Phe Pro Asp 

1890 1895 1900 

Ser lie Lys Thr Gin Thr Met Val Lys Thr Ser Thr Ser Pro Gin Asn 
1905 1910 1915 1920 

Ser Gly Thr Gly Lys Gin Leu Arg Phe Ser Glu Ala Ser Gly Ser Ser 

1925 1930 1935 

Leu Thr Glu Lys Leu Lys Leu Leu Glu Arg Leu He Gin Ser Ser Arg 

1940 1945 1950 

Ala Glu Glu Ala Ala Ser Glu Leu His Leu Ser Ala Leu Leu Glu Met 

1955 1960 1965 

Val Asp Met 

1970 
<210> 2 
<211> 6429 
<212> DNA 
<213> Mouse 
<400> 2 

gttgcggtgc ggtgggcccg gtagaggctg cacgcagact gtgggcgagc acaagcgctg 60 
gcgacagtgg ccgtatctgg cggacttgct cctccctccg cggcctccgc tgtcccttgt 120 
gtctttgccg agttgctgaa ggccttcact agtcttcgct cgaaggcgtc tgttaaccta 180 
gcggccggct tccggagtgt taagcatcgg ggataaaaag ctattatttc tagaccaggg 240 
catcgcaagt tcgagttacc gggagaaaaa tgagatggtc atcctgagga tgaaggagag 300 
cttcccctgg caacagataa tttaaagagg agagctactt gtgtatagtc catatttatt 360 
gccttcagat aattggcttg aag atg cac ccg gtg aac ccc ttc gga ggc age 413 
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age cca agt get ttt gcg gta tct tec age ace acg gga aca tat cag 461 

act aaa tea cca ttt cga ttt ggc cag cct tec ctt ttt gga cag aac 509 

age aca ccc age aag age ctg gcg ttt tea caa gta cca age ttt gca 557 

aca ccc tct gga gga age cat tct tec tec ttg cca gca ttt gga etc 605 

ace caa ace tea agt gtg gga etc ttc tct agt etc gaa tec aca cct 653 

tct ttc gca get act teg agt tec tet gtg ccc ggc aat acg gca ttc 701 

age ttt aag tea ace tct age gtt ggg gtt ttc cca agt ggc get act 749 

ttt ggg cca gaa ace gga gaa gta gca ggt tct ggc ttt egg aag acg 797 

gaa ttc aag ttt aaa cct ctg gaa aat gca gtc ttc aaa ccg ata ccg 845 

ggg cct gag tea gag cca gaa aaa ace cag age cag att tct tct gga 893 

ttt ttt aca ttt tec cat ccc gtt ggt age ggg tct gga ggc ctg ace 941 

cct ttt tct ttc cca cag gtg aca aat agt teg gtg act age tea agt 989 

ttt ate ttt teg aaa cca gtt act agt aat act cct gee ttt gee tct 1037 

cct ttg tct aac caa aat gta gaa gaa gag aag agg gtt tct acg tea 1085 

gcg ttt gga age tea aac agt age ttc agt act ttc ccc aca gcg tea 1133 

cca gga tct ttg ggg gag ccc ttc cca get aac aaa cca age etc cgc 1181 

caa gga tgt gag gaa gee ate tec cag gtg gag cca ctt ccc acc etc 1229 

atg aag gga tta aag agg aaa gag gac cag gat cgc tec ccg agg aga 1277 

cat tgc cac gag gca gca gaa gac cct gat ccc ctg tec agg ggc gac 1325 

cat ccc cca gat aaa egg cca gtc cgc etc aac aga ccc egg gga ggt 1373 

act ttg ttt ggc egg aca ata cag gag gtc ttc aaa age aat aaa gag 1421 

gca ggc cgc ctg ggc age aag gaa tec aag gag agt ggc ttt gcg gaa 1469 

cct ggg gaa agt gac cac gcg gee gtc cca gga ggg agt cag 7 tec acc 1517 

atg gta cct tec cgc ctt cca get gtg act aaa gag gaa gaa gaa agt 1565 

aga gat gag aaa gaa gat tct etc agg gga aag tct gtg cgc cag agt 1613 

aag cga agg gaa gag tgg ate tac age etc ggg ggc gtg tct tct tta 1661 

gag etc aca gee ate cag tgc aag aac ate ccc gac tac etc aac gac 1709 
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aga gcc ate ctg gag aaa cac ttc age aaa ate get aaa gtc cag egg 1757 

gtc ttc acc aga cgc age aag aag etc gcc gtg att cat ttt ttc gac 1805 

cac gca teg gca gcc ctg get agg aag aag ggg aaa ggt ctg cat aag 1853 

gac gtg gtt ate ttt tgg cac aag aag aaa ata agt ccc age aag aaa 1901 

etc ttt ccc ctg aag gag aag ctt ggt gag agt gaa gcc age cag ggc 1949 

ate gag gac tec ccc ttt cag cac teg cct etc age aag ccc ate gtg 1997 

agg cct gca gcc ggc age etc etc age aaa age tct cca gtg aag aag 2045 

ccg agt ctt ctg aag atg cac cag ttt gag gcg gat cct ttt gac tct 2093 

gga tct gag ggc tec gag ggc ctt ggt tct tgc gtg tea tct ctt age 2141 

acc ctg ata ggg act gtg gca gac aca tct gag gag aag tac cgc ctt 2189 

ctg gac cag aga gac cgc ate atg egg caa get cga gtg aag agg acg 2237 

gac ctg gac aaa gcc agg gca ttt gtt ggg act tgc cct gac atg tgt 2285 

ccc gag aag gag egg tac ttg agg gag acc egg age cag ctg age gtg 2333 

ttt gaa gtt gtc cca ggg act gac cag gtg gac cat gca gca gcc gtg 2381 

aag gag tac age egg tec tct gca gat cag gag gag ccc ctg cca cat 2429 

gag ctg aga ccc tea gca gtt etc age agg acc atg gac tac ctg gtg 2477 

acc cag ate atg gac caa aag gaa ggc age ctt egg gat tgg tat gac 2525 

ttc gtg tgg aac cgc acc egg ggt ata egg aag gac ata aca cag cag 2573 

cac etc tgt gat ccc ctg acg gtg tct ctg ate gag aag tgt acc cga 2621 

ttt cac att cac tgt gcc cac ttt atg tgt gag gag cct atg tct tec 2669 

ttt gat gcc aag ate aac aat gag aac atg acc aag tgt eta cag agt 2717 

ctg aag gag atg tac cag gac ctg agg aac aag ggt gtt ttt tgt gcc 2765 

agt gaa gca gag ttt cag ggc tac aat gtc ctg ctt aat etc aac aaa 2813 

gga gac att ttg aga gaa gtg cag cag ttc cac cct gac gtt agg aac 2861 

tec cca gag gtg aac ttc get gtc cag get ttt get gca ttg aac age 2909 

aat aat ttt gtg aga ttt ttc aaa ctg gtt cag tea get tct tac ctg 2957 

aat gcg tgc ctg tta cac tgt tac ttt aat cag ate cgc aag gat gcc 3005 
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etc egg gca etc aat gtt get tat act gta age aca cag cgc tct acc 3053 

gtc ttc ccc ctg gat ggt gtc gtc cgc atg ctg ctg ttc aga gat agt 3101 

gaa gag gcg aca aac ttc etc aat tac cat ggc etc act gta get gat 3149 

ggc tgt gtt gag ctg aat egg teg gca ttc ttg gaa ccg gag gga tta 3197 

tgc aag gee agg aag tea gtg ttt att ggc egg aag ctg acg gtg tea 3245 

gtt ggg gaa gtt gtg aat gga ggg ccg ttg ccc cct gtt cct cgc cat 3293 

aca cct gtg tgc age ttc aac tec cag aat aag tac gtt gga gag age 3341 

ctg get acg gag ctg ccc ate age act cag aga get ggt gga gac cca 3389 

gca ggt ggt ggc aga gga gag gac tgt gag gca gag gtg gac ttg cca 3437 

aca ttg gcg gtc etc cca cag ccg cct cct gca tec tea gec acg ccg 3485 

gcg ctt cat gtc cag cca ctg gee cca gec gca gca ccc age ctt etc 3533 

cag gee tec acg cag cct gag gtg ctg ctt cca aag cct gcg cct gtg 3581 

tac tct gac teg gac ctg gta cag gtg gtg gac gag etc ate cag gag 3629 

get ctg caa gtg gac tgt gag gaa gtc age tec get ggg gca gee tac 3677 

gta gee gca get ctg ggc gtt tec aat get get gtg gag gat ctg att 3725 

act get gcg acc acg ggc att ctg agg cac gtt gee get gag gaa gtt 3773 

tec atg gaa agg cag aga eta gag gaa gag aag caa cga get gag gag 3821 

gaa egg ttg aag caa gag aga gaa ctg atg tta act cag ctg age gag 3869 

ggt ctg gee gca gag ctg aca gaa etc acg gtg aca gag tgt gtg tgg 3917 

gaa acc tgc tct cag gag eta cag agt gca gta aaa ata gac cag aag 3965 

gtc cgt gtg gec cgc tgt tgt gaa gee gtc tgt gca cac ctg gtg gat 4013 

ttg ttt ctt get gag gaa att ttc cag act gca aaa gag aca etc cag 4061 

gaa etc cag tgt ttc tgc aag tat eta caa egg tgg agg gag get gtt 4109 

gca get egg aag aaa ttc egg cgt cag atg egg gec ttc cct gca gcg 4157 

cca tgc tgt gtg gat gtg aat gac egg ctg cag gca eta gtg ccc age 4205 

gca gag tgc ccc att act gag gag aac ctg gee aag ggt ctt ttg gac 4253 

ctg ggc cac gca ggc aaa gta ggc gtc tec tgt acc agg ttg agg egg 4301 
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ctt aga aac aag aca get cac cag ata aag gtc cag cac ttc cac cag 4349 

cag ctg ctg agg aat get gca tgg gca cct ctg gac ctg cca tec att 4397 

gtg tct gag cac etc ccc atg aag cag aag cga agg ttt tgg aaa ctg 4445 

gtg ctg gtg ttg cct gat gtg gaa gag cag act cca gag agt cct ggc 4493 

aga ata eta gaa aac tgg eta aag gtc aaa ttc aca gga gat gac age 4541 

atg gtg ggt gac ata gga gat aat get ggt gat ate cag ace etc tea 4589 

gtc ttt aat aca ctt agt agt aaa ggg gat caa aca gtt tct gtc aac 4637 

gtg tgt ata aag gtg get cat ggc ace ctt agt gac agt gee ctt gat 4685 

get gtg gag acc cag aag gac ctg ttg gga ace agt ggg etc atg ctg 4733 

ctg ctt ccc ccg aaa gtg aag agt gag gag gtg gca gag gag gaa ctg 4781 

tec tgg ctg teg get tta ctg cag etc aag cag ctt ctg cag gee aag 4829 

ccc ttc cag cct gec ctg ccg ctg gtg gtc etc gtg ccc age tec aga 4877 

ggg gac tec gcg ggg agg gca gta gag gac ggt ctg atg tta cag gat 4925 

ttg gtt tea gee aag ctg att tec gat tac att gtt gtt gag att cct 4973 

gac tct gtt aat gat tta caa ggc aca gtg aag gtt tct gga gca gtc 5021 

cag tgg ctg ate tec gga tgt cct caa gec eta gac ctt tgc tgc cag 5069 

acc ctt gtt cag tat gtt gag gat ggg ate age cgc gag ttc age cgt 5117 

egg ttt ttc cac gac agg aga gag agg cgc ctg get age ctg ccc tec 5165 

cag gag cet age acc att att gag ttg ttc aac agt gtg ctg cag ttc 5213 

ctg gee tct gtg gta tec tct gag cag ctg tgt gac ate tec tgg cct 5261 

gtc atg gaa ttt gec gaa gtg gga ggc age cag ctg ctt cct cac ctg 5309 

cac tgg aac tea cca gag cat eta gcg tgg ctg aaa caa get gtg ctt 5357 

ggg ttc cag ctt cca cag atg gac ctt cca ccc cca ggg gee ccc tgg 5405 

etc cct gtg tgt tec atg gtc att cag tac acc tec cag att ccc age 5453 

tea age cag aca cag cct gtc etc cag tec cag gcg gag aac ctg ctg 5501 

tgc aga aca tac cag aag tgg aag aac aag age etc tct cca ggc cag 5549 

gag ttg ggg cct tct gtt gec gag ate ccg tgg gat gac ate ate acc 5597 
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tta tgc ate aat cat aag ctg agg gac tgg aca ccc ccc agg etc cct 5645 
gtc aca tta gag gcg ctg agt gaa gat ggt caa ata tgt gtg tat ttt 5693 
ttc aaa aac ctt tta aga aaa tac cac gtt ccc teg tea tgg gaa cag 5741 
gec aga atg cag acg cag egg gaa ctg cag ctg agt cat gga cgt teg 5789 
ggg atg agg tec ate cat cct cct aca age act ttt cct act cca ttg 5837 
ctt cat gta cac cag aaa ggg aag aaa aag gaa gag agt ggc cga gag 5885 
ggg age etc agt aca gag gac etc ctg egg ggg get tct gca gaa gag 5933 
etc ctg gca cag agt ctg tec age agt ctt ctg gaa gag aag gaa gag 5981 
aac aag agg ttt gaa gat caa ctt cag cag tgg tta teg caa gac tea 6029 
cag gca ttc aca gag tea act egg ctt cct etc tac etc cct cag acg 6077 
eta gtg tec ttt cct gat tct ate aaa act cag ace atg gtg aaa aca 6125 
tct aca agt cct cag aat tea gga aca gga aag cag ttg agg ttc tea 6173 
gag gca tec ggt tea tec ctg acg gaa aag ctg aag etc ctg gaa agg 6221 
ctg ate cag age tea agg gcg gaa gaa gca gec tec gag ctg cac etc 6269 
tct gca ctg ctg gag atg gtg gac atg tag ctgtctgacg ggagaeggat 6319 
ctctaattca taatgctttg tctgtattca attgtgttat agatgctgtt ggaaatgtga 6379 
ctattaatta tgcaaataaa ctttttgaat cattccaaaa aaaaaaccat 6429 
<210> 3 
<211> 1980 
<212> PRT 
<213> Human 
<400> 3 

Met Asn Pro Thr Asn Pro Phe Ser Gly Gin Gin Pro Ser Ala Phe Ser 

15 10 15 

Ala Ser Ser Ser Asn Val Gly Thr Leu Pro Ser Lys Pro Pro Phe Arg 

20 25 30 

Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Leu Ser Gly Lys 
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35 40 45 

Ser Ser Gly Phe Ser Gin Val Ser Ser Phe Pro Ala Ser Ser Gly Val 

50 55 60 

Ser His Ser Ser Ser Val Gin Thr Leu Gly Phe Thr Gin Thr Ser Ser 
65 70 75 80 

Val Gly Pro Phe Ser Gly Leu Glu His Thr Ser Thr Phe Val Ala Thr 

85 90 95 

Ser Gly Pro Ser Ser Ser Ser Val Leu Gly Asn Thr Gly Phe Ser Phe 

100 105 110 

Lys Ser Pro Thr Ser Val Gly Ala Phe Pro Ser Thr Ser Ala Phe Gly 

115 120 125 

Gin Glu Ala Gly Glu He Val Asn Ser Gly Phe Gly Lys Thr Glu Phe 

130 135 140 

Ser Phe Lys Pro Leu Glu Asn Ala Val Phe Lys Pro He Leu Gly Ala 
145 150 155 160 

Glu Ser Glu Pro Glu Lys Thr Gin Ser Gin lie Ala Ser Gly Phe Phe 

165 170 175 

Thr Phe Ser His Pro He Ser Ser Ala Pro Gly Gly Leu Ala Pro Phe 

180 185 190 

Ser Phe Pro Gin Val Thr Ser Ser Ser Ala Thr Thr Ser Asn Phe Thr 

195 200 205 

Phe Ser Lys Pro Val Ser Ser Asn Asn Ser Leu Ser Ala Phe Thr Pro 

210 215 220 

Ala Leu Ser Asn Gin Asn Val Glu Glu Glu Lys Arg Gly Pro Lys Ser 
225 230 235 240 

lie Phe Gly Ser Ser Asn Asn Ser Phe Ser Ser Phe Pro Val Ser Ser 
245 250 255 
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Ala Val Leu Gly Glu Pro Phe Gin Ala Ser Lys Ala Gly Val Arg Gin 

260 265 270 

Gly Cys Glu Glu Ala Val Ser Gin Val Glu Pro Leu Pro Ser Leu Met 

275 280 285 

Lys Gly Leu Lys Arg Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His 

290 295 300 

Gly His Glu Pro Ala Glu Asp Ser Asp Pro Leu Ser Arg Gly Asp His 
305 310 315 320 

Pro Pro Asp Lys Arg Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr 

325 330 335 

Leu Phe Gly Arg Thr lie Gin Asp Val Phe Lys Ser Asn Lys Glu Val 

340 345 350 

Gly Arg Leu Gly Asn Lys Glu Ala Lys Lys Glu Thr Gly Phe Val Glu 

355 360 365 

Ser Ala Glu Ser Asp His Met Ala He Pro Gly Gly Asn Gin Ser Val 

370 375 380 

Leu Ala Pro Ser Arg He Pro Gly Val Asn Lys Glu Glu Glu Thr Glu 
385 390 395 400 

Ser Arg Glu Lys Lys Glu Asp Ser Leu Arg Gly Thr Pro Ala Arg Gin 

405 410 415 

Ser Asn Arg Ser Glu Ser Thr Asp Ser Leu Gly Gly Leu Ser Pro Ser 

420 425 430 

Glu Val Thr Ala He Gin Cys Lys Asn He Pro Asp Tyr Leu Asn Asp 

435 440 445 

Arg Thr He Leu Glu Asn His Phe Gly Lys He Ala Lys Val Gin Arg 

450 455 460 

lie Phe Thr Arg Arg Ser Lys Lys Leu Ala Val Val His Phe Phe Asp 
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465 470 475 480 

His Ala Ser Ala Ala Leu Ala Arg Lys Lys Gly Lys Ser Leu His Lys 

485 490 495 

Asp Met Ala lie Phe Trp His Arg Lys Lys He Ser Pro Asn Lys Lys 

500 505 510 

Pro Phe Ser Leu Lys Glu Lys Lys Pro Gly Asp Gly Glu Val Ser Pro 

515 520 525 

Ser Thr Glu Asp Ala Pro Phe Gin His Ser Pro Leu Gly Lys Ala Ala 

530 535 540 

Gly Arg Thr Gly Ala Ser Ser Leu Leu Asn Lys Ser Ser Pro Val Lys 
545 550 555 560 

Lys Pro Ser Leu Leu Lys Ala His Gin Phe Glu Gly Asp Ser Phe Asp 

565 570 575 

Ser Ala Ser Glu Gly Ser Glu Gly Leu Gly Pro Cys Val Leu Ser Leu 

580 585 590 

Ser Thr Leu He Gly Thr Val Ala Glu Thr Ser Lys Glu Lys Tyr Arg 

595 600 605 

Leu Leu Asp Gin Arg Asp Arg He Met Arg Gin Ala Arg Val Lys Arg 

610 615 620 

Thr Asp Leu Asp Lys Ala Arg Thr Phe Val Gly Thr Cys Leu Asp Met 
625 630 635 640 

Cys Pro Glu Lys Glu Arg Tyr Met Arg Glu Thr Arg Ser Gin Leu Ser 

645 650 655 

Val Phe Glu Val Val Pro Gly Thr Asp Gin Val Asp His Ala Ala Ala 

660 665 670 

Val Lys Glu Tyr Ser Arg Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro 
675 680 685 
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His Glu Leu Arg Pro Leu Pro Val Leu Ser Arg Thr Met Asp Tyr Leu 

690 695 700 

Val Thr Gin He Met Asp Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr 
705 710 715 720 

Asp Phe Val Trp Asn Arg Thr Arg Gly lie Arg Lys Asp lie Thr Gin 

725 730 735 

Gin His Leu Cys Asp Pro Leu Thr Val Ser Leu He Glu Lys Cys Thr 

740 745 750 

Arg Phe His He His Cys Ala His Phe Met Cys Glu Glu Pro Met Ser 

755 760 765 

Ser Phe Asp Ala Lys He Asn Asn Glu Asn Met Thr Lys Cys Leu Gin 

770 775 780 

Ser Leu Lys Glu Met Tyr Gin Asp Leu Arg Asn Lys Gly Val Phe Cys 
785 790 795 800 

Ala Ser Glu Ala Glu Phe Gin Gly Tyr Asn Val Leu Leu Ser Leu Asn 

805 810 815 

Lys Gly Asp He Leu Arg Glu Val Gin Gin Phe His Pro Ala Val Arg 

820 825 830 

Asn Ser Ser Glu Val Lys Phe Ala Val Gin Ala Phe Ala Ala Leu Asn 

835 840 845 

Ser Asn Asn Phe Val Arg Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr 

850 855 860 

Leu Asn Ala Cys Leu Leu His Cys Tyr Phe Ser Gin He Arg Lys Asp 
865 870 875 880 

Ala Leu Arg Ala Leu Asn Phe Ala Tyr Thr Val Ser Thr Gin Arg Ser 

885 890 895 

Thr He Phe Pro Leu Asp Gly Val Val Arg Met Leu Leu Phe Arg Asp 
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900 905 910 

Cys Glu Glu Ala Thr Asp Phe Leu Thr Cys His Gly Leu Thr Val Ser 

915 920 925 

Asp Gly Cys Val Glu Leu Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly 

930 935 940 

Leu Ser Lys Thr Arg Lys Ser Val Phe lie Thr Arg Lys Leu Thr Val 
945 950 955 960 

Ser Val Gly Glu He Val Asn Gly Gly Pro Leu Pro Pro Val Pro Arg 

965 970 975 

His Thr Pro Val Cys Ser Phe Asn Ser Gin Asn Lys Tyr He Gly Glu 

980 985 990 

Ser Leu Ala Ala Glu Leu Pro Val Ser Thr Gin Arg Pro Gly Ser Asp 

995 1000 1005 

Thr Val Gly Gly Gly Arg Gly Glu Glu Cys Gly Val Glu Pro Asp Ala 

1010 1015 1020 

Pro Leu Ser Ser Leu Pro Gin Ser Leu Pro Ala Pro Ala Pro Ser Pro 
1025 1030 1035 1040 

Val Pro Leu Pro Pro Val Leu Ala Leu Thr Pro Ser Val Ala Pro Ser 

1045 1050 1055 

Leu Phe Gin Leu Ser Val Gin Pro Glu Pro Pro Pro Pro Glu Pro Val 

1060 1065 1070 

Pro Met Tyr Ser Asp Glu Asp Leu Ala Gin Val Val Asp Glu Leu He 

1075 1080 1085 

Gin Glu Ala Leu Gin Arg Asp Cys Glu Glu Val Gly Ser Ala Gly Ala 

1090 1095 1100 

Ala Tyr Ala Ala Ala Ala Leu Gly Val Ser Asn Ala Ala Met Glu Asp 
1105 1110 1115 1120 
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Leu Leu Thr Ala Ala Thr Thr Gly He Leu Arg His lie Ala Ala Glu 

1125 1130 1135 

Glu Val Ser Lys Glu Arg Glu Arg Arg Glu Gin Glu Arg Gin Arg Ala 

1140 1145 1150 

Glu Glu Glu Arg Leu Lys Gin Glu Arg Glu Leu Val Leu Ser Glu Leu 

1155 1160 1165 

Ser Gin Gly Leu Ala Val Glu Leu Met Glu Arg Val Met Met Glu Phe 

1170 1175 1180 

Val Arg Glu Thr Cys Ser Gin Glu Leu Lys Asn Ala Val Glu Thr Asp 
1185 1190 1195 1200 

Gin Arg Val Arg Val Ala Arg Cys Cys Glu Asp Val Cys Ala His Leu 

1205 1210 1215 

Val Asp Leu Phe Leu Val Glu Glu He Phe Gin Thr Ala Lys Glu Thr 

1220 1225 1230 

Leu Gin Glu Leu Gin Cys Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu 

1235 1240 1245 

Ala Val Thr Ala Arg Lys Lys Leu Arg Arg Gin Met Arg Ala Phe Pro 

1250 1255 1260 

Ala Ala Pro Cys Cys Val Asp Val Ser Asp Arg Leu Arg Ala Leu Ala 
1265 1270 1275 1280 

Pro Ser Ala Glu Cys Pro He Ala Glu Glu Asn Leu Ala Arg Gly Leu 

1285 1290 1295 

Leu Asp Leu Gly His Ala Gly Arg Leu Gly He Ser Cys Thr Arg Leu 

1300 1305 1310 

Arg Arg Leu Arg Asn Lys Thr Ala His Gin Met Lys Val Gin His Phe 

1315 1320 1325 

Tyr Gin Gin Leu Leu Ser Asp Val Ala Trp Ala Ser Leu Asp Leu Pro 
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1330 



1335 



1340 



Ser Leu Val Ala Glu His Leu Pro Gly Arg Gin Glu His Val Phe Trp 
1345 1350 1355 1360 

Lys Leu Val Leu Val Leu Pro Asp Val Glu Glu Gin Ser Pro Glu Ser 

1365 1370 1375 

Cys Gly Arg He Leu Ala Asn Trp Leu Lys Val Lys Phe Met Gly Asp 

1380 1385 1390 

Glu Gly Ser Val Asp Asp Thr Ser Ser Asp Ala Gly Gly He Gin Thr 

1395 1400 1405 

Leu Ser Leu Phe Asn Ser Leu Ser Ser Lys Gly Asp Gin Met lie Ser 

1410 1415 1420 

Val Asn Val Cys lie Lys Val Ala His Gly Ala Leu Ser Asp Gly Ala 
1425 1430 1435 1440 

He Asp Ala Val Glu Thr Gin Lys Asp Leu Leu Gly Ala Ser Gly Leu 

1445 1450 1455 

Met Leu Leu Leu Pro Pro Lys Met Lys Ser Glu Asp Met Ala Glu Glu 



Asp Val Tyr Trp Leu Ser Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin 

1475 1480 1485 

Ala Lys Pro Phe Gin Pro Ala Leu Pro Leu Val Val Leu Val Pro Ser 

1490 1495 1500 

Pro Gly Gly Asp Ala Val Glu Lys Glu Val Glu Asp Gly Leu Met Leu 
1505 1510 1515 1520 

Gin Asp Leu Val Ser Ala Lys Leu He Ser Asp Tyr Thr Val Thr Glu 

1525 1530 1535 

He Pro Asp Thr He Asn Asp Leu Gin Gly Ser Thr Lys Val Leu Gin 



1460 



1465 



1470 



1540 



1545 



1550 
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Ala Val Gin Trp Leu Val Ser His Cys Pro His Ser Leu Asp Leu Cys 

1555 1560 1565 

Cys Gin Thr Leu lie Gin Tyr Val Glu Asp Gly lie Gly His Glu Phe 

1570 1575 1580 

Ser Gly Arg Phe Phe His Asp Arg Arg Glu Arg Arg Leu Gly Gly Leu 
1585 1590 1595 1600 

Ala Ser Gin Glu Pro Gly Ala He lie Glu Leu Phe Asn Ser Val Leu 

1605 1610 1615 

Gin Phe Leu Ala Ser Val Val Ser Ser Glu Gin Leu Cys Asp Leu Ser 

1620 1625 1630 

Trp Pro Val Thr Glu Phe Ala Glu Ala Gly Gly Ser Arg Leu Leu Pro 

1635 1640 1645 

His Leu His Trp Asn Ala Pro Glu His Leu Ala Trp Leu Lys Gin Ala 

1650 1655 1660 

Val Leu Gly Phe Gin Leu Pro Gin Met Asp Leu Pro Pro Leu Gly Ala 
1665 1670 1675 1680 

Pro Trp Leu Pro Val Cys Ser Met Val Val Gin Tyr Ala Ser Gin He 

1685 1690 1695 

Pro Ser Ser Arg Gin Thr Gin Pro Val Leu Gin Ser Gin Val Glu Asn 

1700 1705 1710 

Leu Leu His Arg Thr Tyr Cys Arg Trp Lys Ser Lys Ser Pro Ser Pro 

1715 1720 1725 

Val His Gly Ala Gly Pro Ser Val Met Glu He Pro Trp Asp Asp Leu 

1730 1735 1740 

He Ala Leu Cys He Asn His Lys Leu Arg Asp Trp Thr Pro Pro Arg 
1745 1750 1755 1760 

Leu Pro Val Thr Ser Glu Ala Leu Ser Glu Asp Gly Gin He Cys Val 
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1765 1770 1775 

Tyr Phe Phe Lys Asn Asp Leu Lys Lys Tyr Asp Val Pro Leu Ser Trp 

1780 1785 1790 

Glu Gin Ala Arg Leu Gin Thr Gin Lys Glu Leu Gin Leu Arg Glu Gly 

1795 1800 1805 

Arg Leu Ala lie Lys Pro Phe His Pro Ser Ala Asn Asn Phe Pro He 

1810 1815 1820 

Pro Leu Leu His Met His Arg Asn Trp Lys Arg Ser Thr Glu Cys Ala 
1825 1830 1835 1840 

Gin Glu Gly Arg He Pro Ser Thr Glu Asp Leu Met Arg Gly Ala Ser 

1845 1850 1855 

Ala Glu Glu Leu Leu Ala Gin Cys Leu Ser Ser Ser Leu Leu Leu Glu 

1860 1865 1870 

Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin Leu Gin Gin Trp Leu Ser 

1875 1880 1885 

Glu Asp Ser Gly Ala Phe Thr Asp Leu Thr Ser Leu Pro Leu Tyr Leu 

1890 1895 1900 

Pro Gin Thr Leu Val Ser Leu Ser His Thr He Glu Pro Val Met Lys 
1905 1910 1915 1920 

Thr Ser Val Thr Thr Ser Pro Gin Ser Asp Met Met Arg Glu Gin Leu 

1925 1930 1935 

Gin Leu Ser Glu Ala Thr Gly Thr Cys Leu Gly Glu Arg Leu Lys His 

1940 1945 1950 

Leu Glu Arg Leu He Arg Ser Ser Arg Glu Glu Glu Val Ala Ser Glu 

1955 1960 1965 

Leu His Leu Ser Ala Leu Leu Asp Met Val Asp He 
1970 1975 1980 
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<210> 4 
<211> 6114 
<212> DNA 
<213> Human 
<400> 4 

gtaatactta attaccttct aataattgga gcagaag atg aac cca act aat 52 

cct ttc agt ggg cag cag cct agt get ttt teg gcg tct tct agt aat 100 

gta gga aca ctt cca tct aag ccg cca ttt cga ttt ggt caa cct tct 148 

ctt ttt gga caa aac agt acc tta tct ggg aag age teg gga ttt tea 196 

cag gta tec age ttt cca gcg tct tct gga gta agt cat tec tct tea 244 

gtg caa aca tta ggg ttc acc caa acc tea agt gtt gga ccc ttt tct 292 

gga ctt gag cac act tec acc ttt gtg get acc tct ggg cct tea agt 340 

tea tct gtg ctg gga aac aca gga ttt agt ttt aaa tea ccc acc agt 388 

gtt ggg get ttc cca age act tct get ttt gga caa gaa get gga gaa 436 

ata gtg aac tct ggt ttt ggg aaa aca gaa ttc age ttt aaa cct ctg 484 

gaa aat gca gtg ttc aaa cca ata ctg ggg get gaa tct gag cca gag 532 

aaa acc cag age caa att get tct ggg ttt ttt aca ttt tec cac cca 580 

att agt agt gca cct gga ggc ctg gee cct ttc tct ttt cct caa gta 628 

aca agt agt tea get acc act tea aat ttt acc ttt tea aaa cct gtt 676 

agt agt aat aat tea tta tct gee ttt acc cct get ttg tea aac caa 724 

aat gta gag gaa gag aag aga gga cct aag tea ata ttt gga agt tct 772 

aat aat age ttc agt age ttc cct gta tea tct gcg gtt ttg ggc gaa 820 

cct ttc cag get age aaa gca ggt gtc agg cag ggg tgt gaa gaa get 868 

gtt tec cag gtg gaa cca ctt ccc age eta atg aaa gga ctg aaa agg 916 

aag gag gac cag gat cgc tec cca agg aga cat ggc cac gag cca gca 964 

gaa gat teg gat cct ctg tec egg ggc gat cat cct cca gac aaa cga 1012 

cct gtc cgc ctg aat cga ccc egg gga ggt act tta ttt ggt egg acg 1060 
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ata cag gat gtt ttc aaa age aat aag gaa gta ggt cgt ctg ggc aac 1108 

aag gag gec aaa aag gaa act ggc ttt gtt gag tct gca gaa agt gac 1156 

cac atg get ate cca gga ggg aat cag tct gtc ctg gca cct tec egg 1204 

att cca ggt gtg aat aaa gag gaa gaa act gaa agt aga gag aag aaa 1252 

gaa gat tct eta aga gga act ccg gcg cgt cag agt aac aga age gag 1300 

age aca gac agt ctt ggg ggc ttg tct ccc tct gaa gtc aca gee ate 1348 

cag tgc aag aac ate cct gac tac etc aac gac agg acc att ctg gag 1396 

aac cat ttt ggc aaa att get aaa gtg cag cgc ate ttt acc agg cgc 1444 

age aaa aag ctt gca gtg gta cat ttc ttt gat cat gca tct gca gec 1492 

ctg get aga aag aag ggg aaa agt ttg cat aaa gac atg get ate ttt 1540 

tgg cac agg aag aaa ata age ccc aat aag aaa ccc ttt tec ctg aag 1588 

gag aag aaa cca ggt gac ggt gaa gtc age ccg age aca gag gat gca 1636 

ccc ttt cag cac tct cct ctt ggc aag gec gca ggg agg act ggt get 1684 

age age etc ctg aat aaa age tct cca gtg aag aag cca agt ctt eta 1732 

aag gec cac caa ttc gag gga gac tct ttt gac tea gee tec gag ggc 1780 

tec gag ggc etc ggg cca tgt gtg etc tec etc agt acc ctg ata ggc 1828 

act gtg get gag aca tec aag gag aag tac cgc ctg ctt gac cag aga 1876 

gac agg ate atg egg caa get egg gtg aag aga acc gat ctg gac aaa 1924 

gcg agg act ttt gtt ggc acc tgc ctg gat atg tgt cct gag aag gag 1972 

agg tac atg egg gag acc cgt age cag ctg age gtg ttc gaa gtg gtc 2020 

cca ggg act gac cag gtg gac cac gca gca get gtg aaa gag tac agt 2068 

egg tec teg gcg gat cag gag gag ccc ctg ccc cac gag ctg egg ccc 2116 

ttg cca gtg etc age agg acc atg gac tac ctg gtg acc cag ate atg 2164 

gac cag aag gag ggc age ctg egg gat tgg tat gac ttc gtg tgg aac 2212 

cgc acg cgt ggc ata egg aag gat ate acg cag cag cac etc tgt gac 2260 

ccc ctg acg gtg tec ctg att gag aag tgc acc egg ttt cac ate cac 2308 

tgt gee cac ttc atg tgt gag gag ccc atg tec tec ttt gat gee aag 2356 
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ate aat aat gag aac atg acc aag tgc ctg cag age ctg aag gag atg 2404 

tac cag gac ctg aga aac aag ggt gtc ttc tgt gee age gaa gcg gag 2452 

ttc cag ggc tac aat gtt ctg etc agt etc aac aag gga gac ate eta 2500 

aga gaa gta caa cag ttc cat cct get gtt aga aac tea tct gag gtg 2548 

aaa ttt get gtt cag get ttt get gca ttg aac agt aat aat ttt gtg 2596 

aga ttt ttc aaa ctg gtc cag tea get tct tac ctg aac get tgt ctt 2644 

tta cac tgt tac ttc agt cag ate cgc aag gat get etc egg gcg etc 2692 

aac ttt gcg tac acg gtg age aca cag cga tct acc ate ttt ccc ctg 2740 

gat ggt gtg gtg cgc atg ctg ctg ttc aga gac tgt gaa gag gee acc 2788 

gac ttc etc acc tgc cac ggc etc acc gtt tec gac ggc tgt gtg gag 2836 

ctg aac egg tct gca ttc ctg gaa cca gag gga tta tec aag acc agg 2884 

aag teg gtg ttt att act agg aag ctg acg gtg tea gtc ggg gaa att 2932 

gtg aac gga ggg cca ttg ccc ccc gtc cct cgt cac acc cct gtg tgc 2980 

age ttc aac tec cag aac aag tac ate ggg gag age ctg gee gcg gag 3028 

ctg ccc gtc age acc cag aga ccc ggc tec gac aca gtg ggc gga ggg 3076 

aga gga gag gag tgt ggt gta gag ccg gat gca ccc ctg tec agt etc 3124 

cca cag tct eta cca gee cct gcg ccc tea cca gtg cct ctg cct cct 3172 

gtc ctg gca ctg acc ccg tct gtg gcg ccc age etc ttc cag ctg tct 3220 

gtg cag cct gaa cca ccg cct cca gag ccc gtg ccc atg tac tct gac 3268 

gag gac ctg gcg cag gtg gtg gac gag etc ate cag gag gee ctg cag 3316 

agg gac tgt gag gaa gtt ggc tct gcg ggt get gee tac gca get gee 3364 

gee ctg ggt gtt tct aat get get atg gag gat ttg tta aca get gca 3412 

acc acg ggc att ttg agg cac att gca get gaa gaa gtg tct aag gaa 3460 

aga gag cga agg gag cag gag agg cag egg get gaa gag gaa agg ttg 3508 

aaa caa gag aga gag ctg gtg tta agt gag ctg age cag ggc ctg gee 3556 

gtg gag ctg atg gaa cgc gtg atg atg gag ttt gtg agg gaa acc tgc 3604 

tec cag gag ttg aag aat gca gta gag aca gac cag agg gtc cgt gtg 3652 
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gcc cgt tgc tgt gag gat gtc tgt gcc cac tta gtg gac ttg ttt etc 3700 

gtg gag gaa ate ttc cag act gca aag gag acc etc cag gag ctt cag 3748 

tgc ttc tgc aag tat eta cag egg tgg agg gaa get gtc aca gcc cgc 3796 

aag aaa ctg agg cgc caa atg egg get ttc cct get gcg ccc tgc tgc 3844 

gtg gac gtg age gac egg ctg agg gcg ctg gcg ccc age gca gag tgc 3892 

ccc att get gaa gag aac ctg gcc agg ggc etc ctg gac ctg ggc cat 3940 

gca ggg aga ttg ggc ate tct tgc acc agg tta agg egg etc aga aac 3988 

aag aca get cac cag atg aag gtt cag cac ttc tac cag cag ctg ctg 4036 

agt gat gtg gca tgg gcg tct ctg gac ctg cca tec etc gtg get gag 4084 

cac etc cct ggg agg cag gag cat gtg ttt tgg aag ctg gtg ctg gtg 4132 

ttg ccg gat gta gag gag cag tec cca gag agt tgt ggc aga att eta 4180 

gca aat tgg tta aaa gtc aag ttc atg gga gat gaa ggc tea gtg gat 4228 

gac aca tec age gat get ggt ggg att cag acg ctt teg ctt ttc aac 4276 

tea ctt age age aaa ggg gat cag atg att tct gtt aac gtg tgt ata 4324 

aag gtg gcc cat ggc gcc etc agt gat ggt gcc att gat get gtg gag 4372 

aca cag aag gac etc ctg gga gcc agt ggg etc atg ctg ctg ctt ccc 4420 

ccc aaa atg aag agt gag gac atg gca gag gag gac gtg tac tgg ctg 4468 

teg gcc ttg ctg cag etc aag cag etc ctg cag get aag ccc ttc cag 4516 

cct gcg ctt cct ctg gtg gtt ctt gtg cct age cca gga ggg gac gcc 4564 

gtt gag aag gaa gta gaa gat ggt ctg atg eta cag gac ttg gtt tea 4612 

get aag ctg att tea gat tac act gtt acc gag ate cct gat acc att 4660 

aat gat eta caa ggt tea act aag gtt ttg caa gca gtg cag tgg ctg 4708 

gtt tec cac tgc ccc cat tec ctt gac etc tgc tgc cag act etc att 4756 

cag tac gtc gaa gac ggg att ggc cat gag ttt agt ggc cgc ttt ttc 4804 

cat gac aga aga gag agg cgt ctg ggc ggt ctt get tct cag gag cct 4852 

ggc gcc ate att gag ctg ttt aac agt gtg ctg cag ttc ctg get tct 4900 

gtg gtg tec tct gaa cag ctg tgt gac ctg tec tgg cct gtc act gag 4948 
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ttt get gag gca ggg ggc age egg ctg ctt cct cac ctg cac tgg aat 4996 

gee cca gag cac ctg gee tgg ctg aag cag get gtg etc ggg ttc cag 5044 

ctt ccg cag atg gac ctt cca ccc ctg ggg gee ccc tgg etc ccc gtg 5092 

tgc tec atg gtt gtc cag tac gee tec cag ate ccc age tea cgc cag 5140 

aca cag cct gtc etc cag tec cag gtg gag aac ctg etc cac aga ace 5188 

tac tgt agg tgg aag age aag agt ccc tec cca gtc cat ggg gca ggc 5236 

ccc teg gtc atg gag ate cca tgg gat gat ctt ate gee ttg tgt ate 5284 

aac cac aag ctg aga gac tgg acg ccc ccc egg ctt cct gtt aca tea 5332 

gag gcg ctg agt gaa gat ggt cag ata tgt gtg tat ttt ttt aaa aac 5380 

gat ttg aaa aaa tat gat gtt cct ttg teg tgg gaa caa gec agg ttg 5428 

cag acg cag aag gag eta cag ctg aga gag gga cgt ttg gca ata aag 5476 

cct ttt cat cct tct gca aac aat ttt ccc ata cca ttg ctt cac atg 5524 

cac cgt aac tgg aag agg age aca gag tgt get caa gag ggg agg att 5572 

ccc age aca gag gat ctg atg cga gga get tct get gag gag etc ttg 5620 

gcg cag tgt ttg teg age agt ctg ctg ctg gag aaa gaa gag aac aag 5668 

agg ttt gaa gat cag ctt cag caa tgg ttg tct gaa gac tea gga gca 5716 

ttt acg gat tta act tec ctt ccc etc tat ctt cct cag act eta gtg 5764 

tct ctt tct cac act att gaa cct gtg atg aaa aca tct gta act act 5812 

age cca cag agt gac atg atg agg gag caa ctg cag ctg tea gag gcg 5860 

aca gga acg tgt eta ggc gaa cga eta aag cac ctg gaa agg ctg ate 5908 

egg agt tea agg gaa gag gaa gtt gee tct gag etc cat etc tct gcg 5956 

ctg eta gac atg gtg gac att tga gcagcctgac ctgtggggag ggggtctctc 6010 

ccgaagagtt tctgttttta ctcaaaataa tgttattctc agatgettga tgcactgttg 6070 

gaaatgtgat taatttaatc atgcagataa accatttaaa tgtc 6114 
<210> 5 
<211> 20 
<212> DNA 
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<213> Synthetic DNA 
<400> 5 

ccgtgggatg acatcatcac 
<210> 6 
<211> 20 
<212> DNA 

<213> Synthetic DNA 
<400> 6 

catgtccacc atctccagca 
<210> 7 
<211> 20 
<212> DNA 

<213> Synthetic DNA 
<400> 7 

tttgtctgga ggatgatcgc 
<210> 8 
<211> 20 
<212> DNA 

<213> Synthetic DNA 
<400> 8 

aaagagaaag gggccaggcc 
<210> 9 
<211> 20 
<212> DNA 

<213> Synthetic DNA 
<400> 9 

ccagcttctt gtccaaaagc 
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